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To  the  Honorable  the  General  Assembly: 

In  compliance  with  the  Public  Statutes,  the  Annual  Report  of 
the  State  Board  of  Health  is  herewith  respectfully  submitted. 

Gardner  T.  S warts, 

Secretary. 


GENERAL  REPORT. 


The  work  performed  by  the  State  Board  of  Health  during  the  3'ear 
eighteen  hundred  and  ninety-four  has  been  a  continuation  of  the  methods 
of  study  of  the  various  conditions  pertaining  to  the  health  of  the  com- 
munity, and  with  a  view  to  the  prevention  of  disease. 

The  rei)()rt  diffi'rs  from  previous  reports  in  the  omission  of  reports 
from  various  medical  correspondents  located  in  different  parts  of  the 
State.  Heretofore  it  has  been  customary  to  obtain  the  opinion  of  a 
single  practitioner  as  to  the  prevalence  or  increase  of  different  diseases 
in  certain  limited  areas. 

From  a  comparison  of  the  return  of  deaths  from  certain  diseases  with 
these  reports  it  was  frequently  observed  that  an  increased  mortality  of 
certain  diseases  actually  existed,  while  the  report  from  the  correspon- 
dent would  indicate  that  this  disease  was  not  especially  prevalent.  To 
those  familiar  with  a  general  medical  practice  this  result  is  readily  un- 
derstood, inasmuch  as  it  frequently  happens  that  one  practitioner  will 
have  a  large  number  of  cases  of  a  particular  disease,  while  from  no 
apparent  reason  his  colleagues  may  not  have  a  single  one,  the  conditions 
being  reversed  at  other  seasons  of  the  year  and  with  other  diseases. 

It  is  apparent,  therefore,  that  a  report  from  one  individual  cannot 
give  the  actual  prevalence  of  any  disease,  even  over  a  limited  area,  un- 
less the  disease  is  present  in  epidemic  form.  The  only  positive  means 
whereby  reports  of  this  kind  may  be  made  reliable  is  by  the  report  of 
the  actual  number  of  eases  by  each  practitioner,  and  this,  for  obvious 
reasons,  is  impracticable,  not  only  from  lack  of  time  on  the  part  of  the 
busiest  physicians,  but  also  from  a  natural  reticence  as  to  the  private 
concern  of  the  physician. 

Inasmuch  as  most  of  the  towns  are  now  provided  with  ordinances 
and  health  ollicers  controlling  the  special  contagious  diseases,  reports 
of  these  diseases  are  available  and  have  been  made  a  part  of  the  study 
of  the  Board  during  the  year.  While  all  cases  are  not  re|)orted,  the 
custom  is  becoming  more  common,  and  much  valuable  data  will  be  com- 


^?,,  STATE    BOARD    OF    HEALTH.  [1894. 

^  piled  by  the  coutin nation  of  these  reports  from  year  to  year.  As  the 
I  kDoW-lertgiiioi;;  ibe:  working  of  these  diseases  is  more  fully  understood, 
and  as  they  are  in  tliat  class  considered  as  preventable  diseases,  they 
are  the  more  valuable  and  should  receive  most  attention,  and  it  should 
be  the  aim  of  health  officers  and  physicians  to  see  that  all  of  this  class 
of  diseases  are  reported  promptly  and  fully. 

The  reports  from  the  various  health  officers,  and  from  the  city  and 
town  clerks,  as  to  the  conditions  prevailing  in  their  respective  districts 
have  been  continued,  and  will  be  of  value  to  these  officers  by  compari- 
son as  to  the  methods  in  practice  in  other  towns  in  the  State. 

An  unusual  interest  has  been  manifested  by  the  health  officers  during 
the  year,  not  only  in  the  control  of  contagious  diseases,  but  in  the  in- 
vestigations of  nuisances. 

A  new  departure  for  the  Board,  but  one  of  great  importance  to  the 
Slate  as  well  as  of  service  to  the  Board,  has  been  the  examination  of 
various  water  supplies.  It  was  the  desire  and  intention  of  the  Board 
to  make  periodical  examinations  of  all  the  different  sources  of  supply 
in  the  various  towns. 

It  has  been  necessary,  however,  to  limit  the  extent  of  these  exami- 
nations, and  only  a  few  sources  have  been  examined.  These  have  in- 
cluded the  Pawtuxet  river  at  three  locations  along  the  river,  a  single 
sample  only  from  the  Newport,  Block  Island,  and  Narragansett  Pier 
supplies,  and  several  from  the  Woonsocket  supply. 

As  a  continuation  of  the  study  of  the  Slate  Board  of  Health  of 
Massachusetts  of  the  contamination  and  subsequent  purification  of 
water  as  existing  in  the  Blaekstone  river  below  Worcester,  two  samples 
have  been  taken  from  the  Blaekstone,  at  different  points,  monthly. 

Among  other  work  done  by  the  Board  has  been  the  inspection  by  the 
Secretary  of  small  epidemics — unusual  prevalence  of  typhoid  fever  in 
the  town  of  Lincoln  and  in  Anthony  village.  Also  an  inspection  of  the 
State  camp  for  militia,  and  tlie  annual  inspection  of  the  summer  hotels, 
which  has  been  of  service. 

During  a  heavy  drought  the  condition  of  the  water  su[)i)ly  of  the 
city  of  Woonsocket  became  questionable,  and  an  examination  of  the 
water  shed  and  analysis  of  the  water  was  made  by  the  Board  tiu'ough 
the  Secretary.     A  report  of  the  inspection  is  appended. 

Small-pox  occurred  in  the  city  of  Providence  during  the  year,  some 
of  the  cases  necessitating  cooperative  work  with  the  superintendent  of 
health  of  that  city.  A  report  of  these  cases  will  be  found  in  the  report 
from  I'rovidonce. 
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The  use  of  anti-diphtheritic  serum,  or  anti-toxin,  was  begun  by  the 
Board  during  the  last  month  of  the  year. 

The  free  examination  of  sputum  for  pliysicians,  in  doubtful  cases  of 
tuberculosis,  was  commenced,  as  also  the  examination  of  secretions 
from  the  throat  in  cases  of  diphtheria. 

In  the  way  of  legislation,  laws  have  been  asked  for,  and  have  been 
granted  by  the  Legislature,  increasing  the  value  of  mortality  statistics 
and  causes  of  deaths  in  medical  examiner  cases.  The  usual  opposi- 
tion has  been  presented  against  the  endeavor  to  abolish  compulsory 
vaccination  of  school  children.  An  appropriation  of  one  thousand 
dollars  was  granted  to  the  Board  for  the  especial  object  of  investiga- 
tion of  tuberculosis  in  man. 

The  Secretary  has  endeavored  to  continue  the  issue  of  the  Monthly 
Bulletin,  when  the  more  important  work  of  the  Board  would  permit. 

PERSONNEL    OF    THE    BOARD. 

The  term  of  membership  of  Mr.  Samuel  M.  Gray,  C.  E.,  of  the  city 
of  Providence,  member  from  the  county  of  Providence,  expired  by 
limitation  July  1st,  1894. 

Governor  D.  Russell  Brown,  at  the  January  session  of  the  General 
Assembly,  with  the  advice  and  consent  of  the  Senate,  reappointed  Mr. 
Gray  for  a  term  of  six  years  from  July  1st,  1894. 

MEETINGS    OF    THE    BOARD. 

During  the  year  there  were  held  the  regular  quarterly  meetings,  which 
were  well  attended,  and  much  advanced  work  recommended  and  re- 
ported upon. 

At  the  January  meeting  the  Secretary  referred  to  the  request  of  the 
Governor  for  a  report  of  the  work  of  the  Board,  and  for  requirements 
and  recommendations  for  the  coming  year.  Upon  consideration  it  was 
determined  that  the  Secretary  should  present  the  following  desires  and 
intentions  of  the  Board  : 

"  As  great  danger  frequently  exists  in  waters  delivered  for  drinking 
purposes,  it  is  desirable  that  control  should  be  kept  upon  the  dealers  in 
these  supplies,  by  frequent  analyses  of  the  waters  so  supplied.  This 
should  include  water  taken  from  private  springs  and  wells,  as  well  as 
rivers  from  which  a  city  or  town  su|)ply  is  taken 

Since  a  large  number  of  people  are  annually  enlerlaiiii'd  in  lliis  State 
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at  the  various  important  watering  places,  and  as  this  is  a  source  of  a 
large  and  important  revenue  to  the  inhabitants  of  many  parts  of  the 
State,  it  would  seem  desirable  that  these  hotels  should  receive  inspec- 
tion yearly  or  oftener,  and  assistance  given  in  every  way  possible  to 
the  proprietors  in  removing  any  sanitary  defect  either  on  their  own 
premises  or  in  the  neigliborhood  of  the  hotels. 

While  the  purity  of  the  milk  supply  of  this  State  is  of  a  high  quality, 
it  must  necessarily  be  depreciated  by  the  constant  increase  of  popula- 
tion, since  the  supply  is  not  materially  increased. 

The  Board  would,  therefore,  recommend  that  this  quality  be  main- 
tained, and  that  the  present  standard  be  raised  to  correspond  with  that 
in  neighboring  States. 

Inasmuch  as  the  ice  supplies  of  the  various  towns  are  collected  from 
many  sources  outside  of  the  towns  in  which  it  is  delivered,  and  fre- 
quently outside  of  the  State,  and  since  it  is  possible  with  the  exercise 
of  due  care  in  collecting  the  same  to  obtain  a  pure  supply,  it  would 
seem  advisable  that  some  advisory  control  should  be  kept  upon  the 
dealers  while  gathering  and  delivering  this  commodity. 

In  the  near  future  it  is  the  desire  of  the  Board  to  establish  regular 
and  systematic  bacteriological  analyses  in  different  forms  of  con- 
tagious diseases,  and  to  have  at  their  command  a  ready  means  of  estab- 
lishing a  diagnosis  by  that  means  in  such  diseases  as  diphtheria,  typhoid 
fever,  tuberculosis  and  cholera.  It  will,  therefore,  be  necessary  to  have 
in  constant  working  order  a  properly  equipped  laboratory  for  this  pur- 
pose.    Such  a  laboratory  could  be  equipped  at  a  small  expense. 

Inasmuch  as  the  disease  known  as  plilhisis,  pulmonary  phthisis,  pulmo- 
nary tuberculosis  or  consumption,  is  now  accepted  as  a  communicable 
disease,  and  since  it  is  the  cause  of  more  deaths  than  any  other  disease, 
its  spread  or  continuance  may  be  controlled  by  intelligent  sanitation,  it 
would  seem  desirable  that  public  laws  should  he  enacted  requiring  that 
all  cases  of  this  disease  should  be  reported  by  all  physicians  to  the 
Secretary  of  the  State  Boai'd  of  Health  witiiin  a  certain  lime  after  the 
establishment  of  a  diagncjsis. " 

At  the  quarterly  meeting  held  in  April  the  Secretary  reported  the  in- 
spection of  a  nuisance  arising  from  accumulations  of  cesspool  and  privy 
vault  wastes,  on  the  border  line  between  the  town  of  Cranston  and  the 
city  of  Providence.  The  owner  of  the  land  was  seen,  and  the  material 
was  plowed  into  the  ground  at  once,  and  the  nuisance  abated.  It  was 
reported  that  a  more  strict  control  of  the  removal  of  night-soil  by  the 
towns  of  adjoining  cities  should  be  maintained. 
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The  animal  Registration  Report  for  1892  was  reported  as  published, 
and  was  being  delivered  to  the  various  State  and  town  clerks.  The 
report  consisted  of  94  tables  and  271  pages.  A  large  demand  is  being 
made  for  the  reports,  which  the  Secretary  is  trying  to  restrict  to  those 
who  can  make  practical  use  of  these  statistics.  The  annual  returns  of 
births,  marriages  and  deaths  were  nearly  all  in,  and  the  tables  for  the 
Registration  Report  for  1893  were  well  under  way. 

It  was  reported  that  an  attempt  to  annul  the  laws  compelling  the 
vaccination  of  public  school  children  attending  public  schools  was  in- 
troduced in  the  Legislature  early  in  the  January  session.  It  had  been 
reported  from  the  Committee  on  Special  Legislation  to  which  it  had  been 
referred,  it  having  already  passed  the  Senate.  After  three  days  discus- 
sion on  the  matter  the  bill  was  passed,  reconsidered  and  finally  indefinitely 
postponed  by  a  vote  of  21  to  21,  the  governing  vote  being  given  by  the 
Speaker  against  the  bill  called  the  "Anti- V^accinatiou  Bill." 

The  Secretary  reported  that  he  had  brought  the  subject  before  the 
Providence  Medical  Association,  and  a  committee  had  been  appointed 
by  that  body  to  collect  statistics  and  draught  a  circular  to  physicians  of 
the  association,  which  was  sent  out  from  the  oflEice  of  the  Board.  The 
matter  was  also  brought  to  the  notice  of  the  Rhode  Island  Medical 
Society,  and  a  committee  was  appointed  to  act  upon  the  question. 

The  committees  from  both  societies,  as  also  the  Commissioner  of 
Public  Schools,  the  Superintendent  of  the  Public  Schools  of  the  city  of 
Providences  the  City  Solicitor  of  the  city  of  Providence  at  the  order  of 
the  Board  of  Aldermen  as  a  Board  of  Health  of  that  city,  also  the  Super- 
intendent of  Health  of  Providence,  and  the  Secretary  of  this  Board  all 
appeared  at  the  hearing,  and  spoke  against  the  passage  of  the  bill. 

The  Secretary  also  sent  communications  to  the  various  health  officers 
of  the  various  towns  of  the  State,  urging  them  to  give  the  matter  at- 
atlention,  and  to  see  individually  their  representatives. 

At  the  regular  quarterly  meeting  held  in  July  the  Secretary  reported 
that  as  a  result  of  his  application  for  a  change  in  the  laws  relating  to 
births,  marriages  and  deaths,  whereby  the  returns  of  the  same  should  be 
forwarded  in  the  form  of  a  copy  by  the  various  town  clerks  to  the 
proper  towns,  when  lodged  with  them  by  mistake,  a  law  had  been 
passed  covering  this  necessity. 

The  law  requiring  the  reports  of  views  of  medical  examiners,  quar- 
terly, to  the  Secretary  of  the  Stale  Board  of  Health,  had  been  passed 
at  the  request  of  the  lioard. 

The  appropriation  of  one  thousand  dollars,  which  had  been  asked  for 
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to  permit  of  an  investigation  into  the  subject  of  "Tuberculosis  in 
Man,"  liad  been  acted  upon  favorably. 

It  was  voted  that  the  Secretary  be  authorized  to  expend  such  suras 
of  this  appropriation,  in  the  examination  of  sputum  for  physicians,  in 
establishing  a  diagnosis  of  the  disease,  and  in  such  other  methods  of 
investigation  and  study,  as  at  times  may  appear  to  be  desirable. 

The  Secretary  of  the  Board  called  attention  to  the  need  of  inspec- 
tions of  summer  hotels,  and  upon  motion  it  voted  that  Dr.  Swarts  be 
authorized  to  act  as  inspector  of  the  Board,  at  the  rate  of  five  dollars 
per  day,  as  provided  for  in  Chapter  688  of  the  Public  Laws. 

Rev.  Mr.  Locke  and  the  Secretary  were  appointed  as  delegates  to  the 
meeting  of  the  American  Public  Health  Association,  to  be  held  in  Mon- 
treal, September  twenty-fifth  to  thirtieth,  and  to  make  a  report  upon 
the  proceedings  to  the  Board  at  the  next  meeting. 

At  the  quarterly  meeting  in  October  the  Secretary  reported  that,  un- 
der the  investigation  of  ''Tuberculosis  in  Man,"  he  had  prepared  and 
sent  to  all  the  physicians  in  the  State  circulars  of  explanation  of  the 
intentions  and  desires  of  the  Board,  and  asking  for  their  cooperation 
in  reporting  cases  of  consumption  or  tuberculosis.  A  circular  was  also 
sent  giving  suggestions  as  to  the  care  of  the  sputum,  and  one  explain- 
ing the  best  method  of  collecting  the  same,  and  also  blank  reports  in 
two  forms,  one  for  cases  where  the  sputum  was  to  be  examined  and  to 
accompany  the  sample  when  sent  in,  and  also  one  for  cases  where  only 
the  liistory  of  the  case  was  necessary. 

The  results  thus  far  had  been  the  report  of  24  cases  of  suspected 
tuberculosis.  Of  these  the  sputum  was  examined  in  22  cases.  Of 
these,  in  13  cases  the  bacillus  of  tuberculosis  was  found  to  be  present, 
and  absent  in  9  cases.  In  some  of  these  cases  there  was  only  a  sus- 
picion of  the  disease  from  the  symptoms  obtained  by  piiysical  exami- 
nation, and  thus  the  physician  ni  attendance  was  not  only  aided  iu  the 
diagnosis,  but  the  patient  could  avail  himself  of  any  advantages  in  the 
way  of  treatment  at  once,  instead  of  waiting  until  the  physical  signs 
had  so  developed  that  treatment  or  ciiange  of  habitation  would  not  be 
of  service. 

Circulars  were  sent,  in  answer  to  an  incpiiry  for  examination,  on  reg- 
ular forms  such  as  are  used  by  ti)c  l)oard  of  health  of  tlie  city  of  New 
York. 

It  was  reported  that  the  Secretary  proposed  to  establish  a  card  cata- 
logue of  all  deaths  from  this  disease,  for  one  or  more  years,  both  l)y 
Dame  and  by  location  of  premises,  in  order  to  make  cora[)ariHonH  witii 
future  cases. 
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Water  anal3'ses  have  been  made  mouthly  of  the  water  flowing  in  the 
Pawtuxet,  one  sample  being  taken  from  the  north  branch,  one  at  the 
south  branch,  and  one  at  the  Pettaconsett  pumping  station.  Also  from 
the  Blackstone  river  at  two  points.  One  also  at  Albion,  and  one  at 
Central  Falls. 

Water  from  the  reservoir  of  the  Woousocket  Water  Company,  city 
su[)ply,  was  examined  at  a  time  when  the  water  had  become  very  low 
owing  to  the  small  rain  fall,  and  the  sediment  of  the  reservoir  being 
mixed  with  the  water  gave  a  very  poor  result.  Since  the  recent  rains 
the  water  has  risen,  and  a  second  sample  taken  from  this  supply  shows 
considerable  improvement. 

Since  the  July  meeting  the  Secretary,  as  ordered,  had  inspected  all 
the  summer  hotels  at  Block  Island  and  at  Narragausett  Pier,  22  at  the 
former  place  and  14  at  the  latter.  Most  of  the  hotels  at  Block  Island 
which  kept  a  large  number  of  guests  were  in  good  sanitary  condition, 
while  some  of  the  smaller  ones  showed  the  intent  of  cleanliness.  The 
water  supplies  of  all,  though  suffering  from  the  drought,  were  well  lo- 
cated and  the  quality  fair. 

The  town  supply  was  examined  at  its  source  and  also  at  the  supply 
pijies,  and  an  analysis  of  the  water  also  made.  An  inspection  of  Great 
Salt  Pond,  which  has  been  in  question  during  the  last  quarter  as  a  har- 
bor, was  made. 

On  the  way  to  Block  Island  a  sample  of  the  city  water  supply  of 
Newport  was  taken  for  analysis.  The  water  from  both  these  places  was 
of  good  qualiiy,  especially  when  the  low  level  of  the  reservoirs  was 
considered. 

At  Narragausett  Pier  the  sanitary  conditions  were  as  near  perfect  as 
could  be  within  the  part  of  the  town  used.  A  ladies'  protective  sani- 
tary society  had  given  considerable  attention  to  the  gathering  of  refuse, 
decaying  fruit,  scraps  of  paper,  all  being  constantly  collected  by  a  man 
with  a  barrel  on  wheels.  Bushel  baskets  were  also  painted  green  and 
nailed  to  buildings  in  conspicuous  places,  and  into  which  most  people 
threw  their  litter  as  they  passed  by. 

The  onl}'  objectionable  point  is  the  common  dump  which  is  concealed 
by  the  low  buildings  near  the  beach.  Efforts  are  made  to  keep  this  in 
good  order,  but  with  only  partial  results. 

The  president  of  the  council  offered  every  assistance  that  the  council 
could  give,  if  any  suggestions  were  forthcoming.  The  superintendent 
of  the  water  works  was  visited  and  data  obtained,  and  a  sample  of 
water  for  analysis.     The  result  showed  that  the  water  was  chemically 
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pure  as  fav  as  contamiuation  weut,  but  that,  owing  to  its  source  in  a 
woody  district,  the  color  and  taste  was  somewliat  affected  unfavorably, 
so  that  the  consumers  use  as  little  of  the  water  as  possible,  but  are 
much  pleased  to  pay  for  the  fire  privilege,  hydrants  being  located  all 
over  the  town.  An  inspection  of  the  fire  department  showed  a  live 
interest  in  protection,  hose,  reels,  ladders,  and  an  organized  company 
being  provided. 

There  was  a  notable  absence  of  fire  escapes  on  many  of  the  hotels, 
which  should  receive  attention  at  an  early  date.  Many  from  insurance 
advantages  were  providing  them,  while  some  few  also  provided  extra 
supplies  of  fire  hose. 

A  law  should  be  passed  providing  for  fire  buckets,  escapes  and  ex- 
tinguishers in  every  hotel. 

The  season  was  an  unusually  busy  one  with  every  hostelry,  all  being 
full.  It  is  estimated  that  about  10,000  guests  were  being  accommo- 
dated during  the  summer  mouths.  Tliis  condition  emphasizes  the  need 
of  fire  protection,  for  these  hotels  are  one  and  all  mere  wooden  structures 
wliich,  with  a  gale  of  wind,  could  readily  be  consumed  in  a  very  short 
space  of  time,  and  also  serve  as  a  menace  to  the  surrounding  hotels. 

An  epidemic  or  outbreak  of  typhoid  fever  at  the  village  of  Anthony 
was  investigated,  and  found  to  be  due  to  contamination  of  the  well  by 
the  family  using  it.  Another,  in  the  town  of  Lincoln,  was  found  asso- 
ciated with  the  presence  of  low  well  water.  Another,  reported  at  But- 
tonwoods,  was  found  to  be  due  to  other  than  local  causes.  Water  from 
all  these  cases  was  analyzed,  that  at  the  first  two  being  found  to  be 
especially  bad,  while  at  Buttonwoods  the  water  was  of  a  fair  quality. 

Tiie  report  of  tiie  delegates  to  the  American  Boards  of  Health  Asso- 
ciation was  presented  in  detail,  and  the  advantages  of  the  meeting 
shown  and  described.  There  was  a  large  attendance,  a  great  number 
of  interesting  papers  were  read,  and  many  points  of  sanitary  knowl- 
edge were  obtained  from  individual  health  ollicers  from  othei  parts  of 
the  United  States  and  Canada. 

The  Secretary  called  the  attention  of  the  Board  to  the  work  being 
done  by  the  city  l)oard  of  health  in  New  York  city,  in  the  study  and 
control  of  dipiitheria  by  an  examination  of  the  secretions  of  the  throat 
in  persons  suspected  to  be  suffering  from  tiiat  malady,  and  suggested 
the  desirability  of  the  Board  undertaking  this  same  work. 

Upon  motion  it  was  voted  that  the  Secretary  l)e  authorized  to  offer 
to  the  physiciiiiiH  of  tiie  State  th(!  privil(!g(!  of  a  bacteriological  exami- 
nation of   iiiut(;rial    taken    fioiu    lh('   lliioats   ol'  p;iti(!iits   supposed  U)  be 
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suffering  from  (li|jlillK'ria,  and  lo  make  reports  of  the  results  to  the 
physician  in  charge  of  the  case. 

The  subject  of  anti-diijlitlieritic  serum  was  discussed. 

Tlie  Secretary  was  authoi'ized  to  negotiate  for  the  liire  or  rental  of  a 
Hollerith  tabulating  machine,  to  facilitate  the  compilation  of  the  deaths 
each  month. 

The  Secretary  was  appointed  as  a  delegate  to  attend  the  meeting  of 
the  Association  of  Boards  of  Health  to  be  held  in  Washington,  on 
Deceml)er  r2th,  and  to  report  to  the  Hoard. 

IIKAI.TII    (IK    Till';    STATK    IN     18'J4. 

From  the  reports  ])repared  for  the  Monthly  Bulletin  of  the  Board 
each  montii  the  condition  of  the  public  health  during  these  mouths  may 
be  more  definitely  ascertained.  The  following  extracts  are  taken 
therefrom. 

January. 

From  the  reports  of  the  various  medical  correspondents  throughout 
the  State  it  is  shown,  that  while  bronchitis  has  increased  in  prevalence 
since  the  report  made  for  the  month  of  Decemlier,  yet  pneumonia  has 
somewhat  decreased  in  amount.  This  will  be  found  to  differ  from  the 
mortuary  returns. 

Epidemic  influenza  has  materially  increased  beyond  the  amount  of 
the  previous  month  ;  but  was  declining  during  the  last  of  the  month. 
Whooping  cough  is  reported  as  epidemic  in  East  Providence  Centre 
and  East  Greenwich.  Typhoid  fever  is  reported  in  large  numbers  in 
Warren. 

The  actual  number  of  cases  of  contagious  and  infectious  diseases,  as 
reported  to  the  various  health  oflicers,  will  be  found  v\\)0\\  another  page. 

An  examination  of  the  death  returns  shows  that  the  whole  number 
of  deaths  for  the  month  of  January  was  778,  which  was  148  less  than 
the  same  month  in  1892. 

There  were  a  large  number  of  deaths  from  diseases  of  the  air  pas- 
sages. From  bronchitis  there  were  28  deaths,  or  3.59  per  cent,  of  all ; 
pneumonia,  125,  or  16.06  per  cent  ,  and  consumption,  65,  or  8.35  per 
cent.  Total  of  all  diseases  of  the  respiratory  passages,  218,  or  28.02 
per  cent. 

From  influenza  tiiere  were  recorded  112  deaths,  or  14.39  per  cent,  of 
^11.     This  is  76  more  than  the  previous  mouth,  and  86  less  than  during 
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the  same  month  in  1892,  at  wliicli  time  there  was  the  greatest  mortality 
from  the  inlhieuza  pnre  and  simple. 

From  apoplexy  there  were  25  deaths,  or  3.21  per  cent.  ;  diseases  of 
the  heart,  46,  or  5.91  per  cent.  ;  typhoid  fever,  2U,  or  2.57  per  cent.  ; 
scarlet  fever,  25,  or  3.21  per  cent. 

This  month,  for  the  first  time  in  the  history  of  the  Monthli/  Bulletin, 
returns  have  been  made  by  the  entire  thirty-seven  towns  of  the  State. 

The  difliculties  which  have  been  presented  in  obtaining  a  complete 
record  have  appeared  to  be  a  delinquency,  or  lack  of  interest  on  the 
part  of  the  undertakers,  from  whom  all  reliable  information  must  come 
to  the  town  clerk. 

The  town  clerks  of  the  various  towns,  as  well  as  many  of  the  under- 
takers, are  now  making  more  of  an  effort  to  assist  in  bringing  these 
records  to  a  condition  where  their  value  can  be  utilized. 

This  method  of  monthly  returns  not  only  serves  to  give  the  correct 
conditions  of  mortality,  but,  what  is  of  even  greater  value,  it  permits 
the  corrections  of  errors  and  omissions  which  could  not  be  looked  up 
in  the  year  next  succeeding,  when  the  annual  returns  are  made,  owing 
to  removal  or  lack  of  memory  of  the  attending  physician  or  members 
of  the  family. 

Any  assistance  which  can  be  given  to  the  town  clerks,  undertakers, 
and  physicians,  in  making  these  returns,  will  be  always  cordially  ten- 
dered them  from  this  department. 

February. 

From  the  reports  of  the  various  medical  correspondents  throughout 
the  State,  it  is  shown  that  influenza  has  decreased  materially  in  amount 
and  severity.  Bronchitis  and  pharyngitis  were  especially  prevalent 
throughout  the  State.  The  usual  amount  of  pneumonia  for  this  season 
of  the  year  was  reported. 

Tlie  actual  numljer  of  contagious  and  infectious  diseases  as  reported 
to  the  various  health  oflicers,  will  be  found  on  another  i)age. 

Whooping  cough  and  chicken  pox  prevailed  in  East  Greenwich,  but 
was  declining  in  Fast  Providence  ;  german  measles  has  appeared  in  a 
number  of  towns.  Scarlet  fever  has  decreased  somewhat  in  Providence 
city,  ami  has  increased  in  the  town  of  Lincoln. 

An  (;xutniiiati(Hi  of  the  death  retiiins  from  nil  llic  towns  shows  that 
the  whol(!  number  of  deaths  for  the  nioiitli  of  I'Vihriiury  w!Ih  5(;9.  vvliieh 
was  fnily  20  less  than  during  the  same  nionlli  in  i«92,  and  lepresenls  a 
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deatli  rate  of  1.G4  deaths  to  every  lOUO  of  the  popuUiUon  (census  of 
1890).  This  number  is  209  less  than  for  the  month  of  January  1894, 
from  which  it  may  be  inferred  that  the  amount  of  general  sickness  is 
reduced  nearly  one-half  from  that  of  the  previous  month. 

The  number  of  deaths  from  the  diseases  of  the  air  passages  were  : 
From  bronchitis,  29  deaths,  being  one  more  than  in  January,  and  8.2 
per  cent,  of  all  deaths  ;  pneumonia,  80  cases,  which  was  45  less  than  in 
January,  and  14.1  per  cent,  of  all.  Total  of  all  diseases  of  the  air 
passages,  156,  or  52  less,  and  27.42  per  cent,  of  all. 

From  inliuenza  there  were  returned  but  32  deaths,  which  was  80  less 
thnn  in  January  and  represents  but  5  per  cent,  of  all.  From  apo- 
plexy, 16,  or  9.84  per  cent.  ;  diseases  of  the  heart,  2'J,  or  4.41  per  cent. 
Old  age,  24,  or  5.6  per  cent.  ;  diphtheria  and  croup,  22,  or  3.86  per 
cent.  ;  scarlet  fever,  18  ;  typhoid  fever,  8. 

Mdrdi. 

From  the  reports  of  the  various  medical  correspondents  throughout 
the  State,  it  is  shown  that  influenza  is  still  present  throughout  the  State, 
though  in  a  decreased  amount.  Bronchitis  is  especially  prevalent  in 
Bristol  county  and  in  Pawtucket.  Measles  in  Pawtucket  and  German 
measles  at  River  Point  and  in  Scituate. 

The  actual  number  of  contagious  and  infectious  diseases  as  reported 
to  the  various  health  officers  will  be  found  upon  another  page. 

Scarlet  fever  has  decreased  in  the  town  of  Lincoln  ;  remains  about 
the  same  in  the  city  of  Providence.  Typhoid  fever  has  materially  in- 
creased in  Providence. 

An  examination  of  the  death  returns  from  all  the  towns  shows  that 
the  whole  number  of  deaths  for  the  month  of  March  was  572,  which 
was  but  three  more  than  the  month  previous,  and  ten  less  than  in  the 
same  month  in  1892,  and  07  less  than  the  monthly  average  for  this 
year.  It  represents  a  death  rate  of  1.65  deaths  to  every  1000  of  the 
poi)ulation  (census  of  1890). 

The  number  of  deaths  from  l)ronchitis  was  30,  being  but  one  more 
than  last  month,  and  5.24  percent,  of  all  deaths;  pneumonia,  64  casts, 
which  was  16  less  than  in  February,  and  11.18  per  cent,  of  all. 

The  number  of  deaths  reported  from  tul)erculosis  were  reported  as 
follows:  Phthisis  pubuonalis,  39  ;  pulmonary  tuberculosis,  4  ;  general 
[ililliisis,  35,  general  tuberculosis,  3,  making  a  total  of  81  deaths,  of 
which   43  were  described   as  implicating  the   lungs  only,  aud   38  wheie 
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the  disease  was  general.   This  is  28  deaths  more  from  tuberculosis  than 
the  previous  mouth  and   12  more  than  the   monthly  average  this  year, 
and  14.16  per  ceut.  of  all  deaths. 

From  apoplexy  there  were  reported  19  deaths,  or  3.32  per  cent.; 
from  heart  disease,  46,  or  8.04  per  cent.  ;  diphtheria,  13  ;  scarlet  fever, 
9  ;  typhoid  fever,  9  ;  whooping  cough,  13. 

ApriL 

From  a  report  of  the  medical  correspondents  throughout  the  State 
it  is  showu  that  the  following  diseases  were  more  prevalent  in  certain 
districts. 

Bronchitis,  total  50  cases,  most  prevalent  in  Bristol  and  Hope  Valley, 
also  in  nine  other  towns  to  a  less  degree  ;  Influenza,  a  sudden  increase 
in  Warwicli  ;  Pneumonia,  total  39  cases,  largest  number  in  Scituate  and 
Carolina  ;  Measles  reported  nearly'  epidemic  in  East  Providence  ;  Ger- 
man measles  reported  epidemic  in  Middletown,  and  a  large  number  of 
cases  in  Scituate.  A  number  of  correspondents  report  the  amount  of 
general  sickness  greater  than  usual. 

An  examination  of  the  death  returns  of  all  the  towns  shows  that  the 
whole  number  of  deaths  for  the  month  of  April  was  575,  which  was 
but  three  more  than  the  month  previous,  and  seven- less  than  the  same 
month  in  1892,  and  a  monthly  average  for  this  year  of  623. 

There  were  16  deaths  from  apoplexy  and  nine  from  cerebral  hemor- 
rhage, making  25,  or  4.34  per  cent,  of  all.  From  bronchitis  there  were 
28  deaths,  or  4.86  per  cent,  of  all;  from  pneumonia,  85,  or  14.77  per 
cent.,  and  from  tul)erculo8is  of  the  lungs,  50,  or  8.86  per  cent.  ;  of  the 
air  passages,  164,  or  33.73  per  cent.  From  tuberculosis  of  all  forms, 
including  meningitis,  peritonitis,  tabes  mesenterica,  general  tuberculosis 
and  pulmonary  make  the  number  of  58,  or  10.08  per  cent.  From 
diphtheria  there  were  13;  from  scarlet  fever,  12;  from  typhoid  fever, 
12,  and  from  whooping  cough  14  deaths. 

May. 

From  a  report  of  the  medical  correspondents  throughout  the  State  it 
is  shown  that  the  following  diseases  were  more  prevalent  in  certain 
districts. 

Bronchitis,  total  40  cases,  most  prevalent  in  Richmond,  Coventry 
and  Warwick,  al.HO  in  seven  other  t(jwuH  to  a  less  degree;  influenza  re- 
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ported  only  in  Glocester,  teu  cases;  pueumonia,  total  29  cases,  laigest 
number  in  Coventry  ;  six  cases  of  measles  in  Carolina,  but  three  other 
cases  in  other  towns  ;  six  cases  of  German  measles  in  Warwick  and  a 
few  remaining  cases  in  East  Greenwich  ;  tonsilitis  reported  only  in 
Warren.  From  25  to  30  cases  of  "  lung  fever"  in  children  are  reported 
in  three  villages  of  Scituate — Chopmist,  Rockland  and  Richmond.  A 
few  correspondents  report  the  amount  of  general  sickness  as  larger 
than  in  April. 

An  examination  of  the  death  returns  shows  that  the  whole  number  of 
deaths  for  the  month  of  May  was  575,  which  was  the  same  number  as 
in  the  preceding  month  and  sixty  less  than  the  same  month  in  1893, 
and  a  monthly  average  for  this  year  of  613. 

There  were  twenty  deaths  from  apoplexy  and  7  from  cerebral  hem- 
orrhage, making  27  or  4.70  per  cent,  of  all. 

From  bronchitis  there  were  18  deaths,  or  2.39  per  cent.  ;  pneumo- 
nia 54,  or  9.39  per  cent.,  aod  from  tuberculosis  of  the  lungs  74,  or  12.87 
per  cent.     Total  of  the  air  jjassages  146,  or  25.39  per  cent,  of  all. 

From  tuberculosis  in  all  its  forms,  including  intestinal,  laryngeal, 
pulmonary  and  general  tuberculosis,  there  were  77  deaths,  or  13.39 
per  cent. 

From  diphtheria,  including  mcmbianoous  croup,  there  were  10  ;  from 
scarlet  fever  14  ;  typhoid  fever  8,  and  whooping  cough  8. 

As  the  result  of  accident  there  were  17  deaths;  from  cancer  16;  51 
from  diseases  incident  to  infantile  debility  ;  47  from  diseases  peculiar 
to  the  heart. 

Jane. 

From  a  report  of  the  medical  correspondents  throughout  the  State  it 
is  shown  that  the  following  diseases  were  more  prevalent  in  certain  dis- 
tricts. 

Bronchitis,  total,  25  cases,  most  prevalent  in  Harrington  and  Gloces 
ter,  also  in  five  other  towns  to  a  less  degree;  pneumonia,  total,  12 
cases,  largest  number  in  East  Providence  ;  measles  reported  only  in 
Barrington  ;  German  measles  reported  only  in  Glocester;  diarrhceal 
diseases,  total  50  cases,  28  being  in  Richmond.  A  number  of  corre- 
spondents report  the  amount  of  sickness  small — considerable  decrease 
from  last  mouth. 

An  examination  of  the  dealh  returns  shows  that  the  whole  number  of 
deaths  from  the  thirty-seven  town^  in  the  State  was  531  for  the  month 
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of  June,  which  was  44  less  than  the  month  previous,  and  with  a  monthly 
average  for  this  year  of  596. 

There  were  10  deaths  by  accidents,  5  of  which  were  by  drowning. 
By  cancer  of  various  localities,  21,  or  3.52  per  cent.  By  various  forms 
*  of  dementia,  15  ;  from  diseases  of  the  heart,  33,  or  5.53  per  cent.  ;  of 
the  kidneys,  15,  and  of  the  brain,  10. 

From  bronchitis  there  were  11  deaths;  pneumonia,  18;  and  tubercu- 
losis of  the  lungs,  45.  or  7.55  per  cent.  ;  of  the  air  passages,  74,  or  12.41 
per  cent.  ;  from  infantile  diseases,  71,  or  11.91  per  cent.  ;  34,  or  5.70 
per  cent,  of  which  were  from  cholera  infantum.  This  is  8  more  than 
during  the  same  month  in  1893,  and  32  more  than  the  monthly  average 
f©r  1894.  From  tuberculosis  in  all  forms,  including  meningitis,  general 
and  pulmonary,  there  were  58.  From  diphtheria  there  were  14  deaths, 
from  scarlet  fever  2  only,  and  from  typhoid  fever  9. 

July. 

The  usual  diseases  incidental  to  an  increase  in  temperature  are  pre- 
sented in  this  month's  returns  of  deaths,  while  diseases  of  the  lungs  and 
air  passages  have  been  reduced  in  number. 

An  examination  of  the  death  returns  will  show  that  there  was  a  total 
of  841  deaths,  which  was  310,  or  37  per  cent,  more  than  the  total  for 
the  preceding  month,  For  the  corresponding  month  in  1893  there  were 
only  738  deaths,  or  103  less.  The  monthly  average  for  1894  has  been 
634,  which  makes  the  month  rank  higher  than  any  month  of  July  for 
seven  years.  The  only  larger  mortality  in  any  one  month  for  the  last 
seven  years  was  during  the  epidemic  of  influenza  in  January  of  1890 
and  1892. 

From  accidents  there  were  23  deaths,  or  2.73  per  cent,  of  all  deaths. 
Twelve  of  these  or  more  than  one-half  were  the  result  of  drowning. 

Froiri  ajjoplexy  and  paralysis  there  occurred  23  deaths ;  from 
diseases  of  the  heart,  40  deaths,  or  4.75  [)er  cent.  ;  diseases  of  the  kid- 
neys, 31,  or  3. 08  i)er  cent.  ;  old  age,  19. 

Of  diseases  of  the  air  passages  there  were  291,  or  2.49  per  cent.  ; 
from  pneumonia  and  from  bronchitis,  16.  From  pulmonary  phthisis 
there  were  55  deaths,  and  from  all  forms  of  tuberculosis,  G(j,  or  7.84 
per  cent.,  which  is  low.  From  cancer  there  were  24  deaths.  From  ty- 
phoid fever,  17;  scarlatina,  5;  dii)lithcria,  2;  and  whooping  cough, 
22,  or  2.6  per  cent. 

The  greatest  mortality  was  in  the  division  of  diseascH  of  iiifanc}',  and 
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which  numbered  278  or  33.05  per  cent,  of  all.  Of  these  197  or  23.42 
per  cent,  died  of  cholera  infantuno.  This  is  nearly  one-fourth  of  the 
whole.  In  June  there  were  but  34  deaths  from  this  cause.  In  July, 
1893,  there  were  183  deaths,  the  average  for  1894  by  months  has 
been  50. 

August. 

While  a  large  number  of  deaths  occurred  from  the  diseases  common 
to  the  Summer  months,  yet  there  was  a  marked  decrease  from  the 
previous  month. 

A  perusal  of  the  mortality  statistics  for  August  will  show  tiiat  there 
were  620  deaths  reported  in  all,  which  was  221  or  36  per  cent,  less  than 
the  total  for  the  preceding  month.  In  July  the  number  was  841,  and 
in  June  531.  The  average  monthly  mortality  for  1894  has  been  632, 
so  that  the  amount  this  month  is  not  above  the  average. 

The  most  prominent  causes  were:  from  violence;  accidents,  26, 
or  4.19  per  cent.  Of  these  7  were  from  drowning  and  4  from  railroad 
casualties,  one  from  electric  car  and  one  from  lightning.  There  weie 
3  suicides  and  one  murder. 

From  apoplexy  and  paralysis  there  were  17  deaths,  or  2.74  per 
cent.  ;  from  diseases  of  the  brain,  28  or  4,51  per  cent.  ;  from  diseases 
connected  with  the  heart,  27  or  4.35  per  cent.  ;  from  old  age,  18  or  2  90 
per  cent. 

Of  diseases  of  the  air  passages,  pneumonia  caused  17  deaths  and 
bronchitis,  10. 

From  phthisis  there  were  60  or  9.67  per  cent,  of  deaths.  From  all 
tuberculous  processes,  66. 

Typhoid  fever  caused  9  deaths,  scarlatina,  4,  and  whooping  cough,  13. 

September. 

By  reference  to  the  returns  of  mortality,  it  will  be  seen  that  there 
were  583  deaths  in  the  month  of  September.  This  is  37  less  than  the 
month  previous,  99  less  than  the  monthly  average  this  year,  and  34 
less  tiian  the  corresponding  month  of  1893. 

From  accidents  there  occurred  29  deaths,  which  is  4.97  per  cent,  of 
all.  From  apoplexy  there  were  17  cases;  from  diseases  of  the  brain, 
15;  diseases  of  the  kidneys,  25  or  4.28  per  cent.;  of  the  liver.  12. 
From   bronchilis  there  occurred   i)ut   7  cases;   from   pneumonia,   27  or 
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4.63  per  cent.  From  general  tuberculosis,  as  well  as  pulmonary,  there 
were  63  deaths  or  10.80  per  cent.,  which  is  an  increase  over  the  pre- 
vious months.  From  cancer  there  were  19  cases.  From  disease  co- 
incident with  infancy  135  cases,  of  these  52  were  from  cholera  infantum. 
From  old  age,  21  cases. 

From  scarlet  fever,  8;  diphtheria,  8;  typhoid  fever,  11,  and  whoop- 
ing cough,  1 1  cases. 

Under  accidents,  there  were  recorded  2  from  inhalation  of  illuminat- 
ing gas  ;  burning,  3.  These  occur  frequent!}'  from  clotliing  taking  fire. 
Seven  deaths  occurred  on  the  rail,  one  from  electric  car,  one  from  over- 
dose of  Rochelle  salts  being  dispensed  by  the  druggist  in  bulk  and  the 
patient  taking  the  full  purchase  at  one  dose.  One  infant  died  from 
over-dose  of  Russell's  White  Drops,  a  popular  remedy  for  quieting  and 
soothing  infants,  and  which  has  been  returned  several  times  during  the 
year  as  a  cause  of  death. 

Ocloher. 

There  were  528  deaths  recorded  in  the  State  for  the  month  of  Octo- 
ber. This  is  55  less  than  tlie  number  recorded  during  the  previous 
month — is  19  less  than  for  the  corresponding  montii  in  1893,  and  is  89 
less  than  the  average  for  this  year. 

Of  this  number  there  were  15  deaths  as  the  result  of  accidents.  One 
of  these  was  due  to  decapitation  by  two  sections  of  boiler  coming  to- 
gether ;  from  electric  car,  2,  and  overdose  of  medicine,  2. 

From  diseases  of  the  brain  there  were  10  deaths,  of  the  heart,  30,  of 
the  kidney,  24,  and  from  old  age,  16. 

From  diseases  of  the  air  passages  there  were  23  ;  from  bronchitis,  7  ; 
pneumonia,  21,  and  58  from  pulmonary  tulKMCulosis. 

From  infantile  diseases  there  were  104  deaths,  of  which  number  21 
were  from  enteritis  and  25  from  cholera  infantum. 

From  ty[)hoid  fever  there  were  recorded  1  7  cases,  scarlet  fever,  8, 
and  diphtiieria,  19. 

November. 

It  will  be  ascertained  l.'y  a  perusal  of  the  returns  and  causes  of  deaths 
that  there  were  482  dcatiis  in  November.  This  is  46  less  than  the 
number  for  the  previous  month,  19  less  than  the  corre8i)ondiug  month 
in  1893,  and  \2'.'>  less  than  liie  irxjulhly  average. 
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The  principal  causes  of  deatb  were  as  follows  :  From  accidents  there 
occurred  14  deaths.  Of  these  one  was  from  overlaying  and  5  from 
railroad  accident.  From  apoplexy  16  deaths,  or  3.30  per  cent,  of  all. 
From  cancer,  in  various  localities,  25,  or  5.18  per  cent.  From  disease 
of  the  heart,  27,  or  5.60  per  cent.  ;  of  the  kidney,  13.  From  bronchitis, 
15,  pneumonia,  45,  or  9.33  per  cent.  From  phthisis,  49,  or  10.16  per 
cent.     From  typhoid  fever,  18,  scarlet  fever,  6,  and  from  diphtheria,  14. 

December. 

By  reference  to  the  tables  of  returns  of  deaths  for  the  month  of  De- 
cember, it  will  be  seen  that  there  were  519  deaths,  which  is  37  more 
than  for  the  previous  month,  which  is  102  less  than  the  corresponding 
month  in  1893,  and  is  80  less  than  tlie  monthly  average  for  1894. 

The  greater  number  of  deaths  were  caused  by  diseases  of  the  respira- 
tory system.  Of  this  number  50  were  from  pneumonia.  This  repre- 
sents 9.78  per  cent,  of  all.  From  bronchitis  there  were  but  14  deaths. 
From  diseaess  connected  with  the  heart  and  appendages  there  were  40 
deaths,  or  7.82  per  cent,  of  all.  From  tubercular  diseases  there  oc- 
curred 67.  Of  these  59  were  from  pulmonary  tuberculosis,  represent- 
ing 11.54  per  cent,  of  all.  Of  the  infectious  diseases  there  were  19 
deaths  from  diphtheria,  6  from  scarlet  fever,  6  from  typhoid  fever,  and 
5  from  whooping  cough.  There  occurred  28  deaths  from  apoplexy 
and  22  deaths  from  diseases  of  the  kidneys. 
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REPORTS  FROM  TOAVNS, 

IN   RELATIOX   TO   SANITARV    IM  IMtOVKMKNTS,    KTC 


It  lias  been  observed  in  the  previous  issues,  that  a  complete  annual 
report  of  a  State  Board  of  Health  properly  includes  an  account  of  the 
measures  taken  each  year  by  the  municipal  authorities,  corporations  or 
individuals  for  the  promotion  of  the  health  of  the  communities  under 
their  respective  supervision  or  control.  In  order,  therefore,  to  ascertain 
the  facts  in  relation  to  such  measures,  and  for  the  purpose  of  presenta- 
tion in  this  Report,  as  in  the  reports  heretofore  issued,  and  in  the  con- 
tinuance of  the  design  to  keep  well  informed  of  all  proceedings  through- 
out the  State,  on  the  part  of  town  or  city  councils,  or  any  form  of 
municipal  authority,  in  the  appointment  of  health  ofllcers  or  boards  of 
health,  and  in  the  direction  of  improvements  which  have  in  view  and 
seem  to  promise  the  promotion  of  public  health  ;  by  the  abatement  of 
nuisances  ;  or  the  removal  of  unsanitary  conditions  and  surroundings  ; 
or  by  the  introduction  of  water  for  general  use  or  construction  of  sewers  ; 
or  the  establishment  of  other  public  works,  which  may  not  only  be  of 
great  public  utility  and  convenience,  but  also  serve  in  some  measure, 
large  or  small,  in  the  prevention  of  disease,  the  Secretary  has,  as  here- 
tofore, solicited  replies  from  the  town  and  city  clerks  of  the  several 
towns  and  cities,  or  other  inuniei[)al  officers,  in  answer  to  questions 
proposed  in  a  circular  sent  for  that  i)urpose. 

It  is  designed  and  hoped  that  a  connected  history  may  thereby  be 
secured  of  all  sanitary  improvements  of  a  public  character  in  all  parts 
of  the  State,  from  year  to  year  ;  and  the  gradual  awakening  of  the 
citizens  of  the  different  towns  to  the  necessity  of  sanitary  public  meas- 
ures thereby  be  shown  ;  and  also  whatever  intelligent  appreciation  of 
such  necessity  and  whatever  public  spirit  in  existence  in  the  towns 
there  may  be,  may  be  known  as  manifested  by  the  readiness  with  which 
needed  sanitary  measures  are  adopted. 
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Tlie  following  is  the  form  of  circular  sent  at  close  of  the  year  1894  : 

CIRCULAR  No.  130. 

Office  of  Secretauy  State  Board  of  Health, 

48  Weybosset  Street, 
Providence,  R.  I.,  Jan.  1,  1895. 
To  the  Toicn  Clerk  : 

It  is,  by  statute  law,  made  the  dut\'  of  the  Secretary  of  the  State  Board  of 
Health  to  make  inquiries  of  town  or  eit\'  clerks,  or  of  tlie  clerks  of  local  boards 
of  health,  in  regard  to  the  g'eneral  health  and  sanitarj?-  condition  of  the  towns, 
and  also  in  legard  to  measures  taken  for  the  improvement  of  the  same. 
The  law  reads  as  follow's : 

Public  Statutes,  Cuapteu  83. 

Sec.  6.  The  Secretary  of  the  said  Board  shall  make  inquiry,  from  time  to 
time,  of  the  clerks  of  town  and  local  boards  of  liealth,  and  pi-acticing  physi- 
cians, in  relation  to  the  prevalence  of  any  disease,  or  knowledge  of  any  known 
or  generally  believed  source  of  disease,  or  cause  of  general  ill-health,  and  also 
in  relation  to  the  proceedings  of  the  said  boards  of  health,  in  respect  to  acts 
for  the  promotion  and  the  protection  of  the  public  health,  and  also  in  relation 
to  diseases  among  domestic  animals,  in  their  several  towns  and  localities  re- 
spectively ;  and  the  said  clerks  of  town  and  local  boards  of  health,  and  said 
practicing  physicians,  shall  give  sucii  information,  in  replj'^  to  said  incpiiries, 
of  sucli  facts  and  circumstances  as  liave  come  to  their  knowledge. 

The  Secretary  therefore  respectfully  makes  the  follovniuj  inquiries: 

1.  Has  any  work  for  the  promotion  of  public  health  been  contemplated  or 
completed  in  your  town  by  the  town  aulliorities,  or  by  private  enterprise,  dur- 
ing the  yearV    Jf  any,  i)lcase  state  what. 

2.  If  by  introduction  or  extension  of  water  service  for  general  use,  please 
state  wliat  proi)ortion  of  tiie  po))ulatioii,  by  estimation,  was  supplied  with  the 
same  at  the  end  of  the  year.* 

3.  If  by  sewerage,  state  what  is  tlie  aggregate  length  of  sewers,  by  estima- 
tion or  otlierwise,  and  about  what  ])ro[)ortion  of  the  poi)ulation  had  drainage 
connection  with  thetu  at  the  end  of  the  year."' 

*If  not  known  by  llie  pi-rHun  if])ljitiK,  I»Ii;iih(:  bIuIc  wlicio  or  of  whom  hncIj  liifoinmtion  iimj'  ho 
obtained. 
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4.  If  b}'  new  ortliiumces  in  abatement  of  nuisances,  or  for  any  sanitary  pur- 
poses, please  send  copy  of  same,  also  state  how  far,  to  your  best  knowledge, 
all  the  sanitarj'  ordinances  have  been  enforced.  Copies  of  town  ordinances 
especially  desired. 

5.  Has  your  town  any  legal  board  of  health  beside  the  town  councilV  If  so, 
please  give  the  names  of  the  officers  of  the  same. 

6.  Please  give  the  names  of  the  health  officers  of  your  town. 

7.  Has  gratuitous  vaccination  been  provided  in  j'our  town  during  the  past 
year?  What  proportion  of  the  population  was  vaccinated,  according  to  your 
best  knowledge? 

8.  Have  undertakers  promptly  sent  in  their  returns  of  death?  Please  give 
names  of  any  who  do  not.    (See  Public  Statutes,  Chap.  85,  Sec.  1.) 

9.  Do  clergymen  make  returns  of  marriages  promptl3'  each  month  as  re- 
quired by  Public  Statutes,  Chap.  85,  Sec.  4  ? 

Thanking  you  in  advance  for  your  assistance,  I  am, 

Yours  trul}', 

GAPvDNER  T.  SWAllTS,  Secretary. 

N.  B. — The  town  or  other  clerk  should  charge  a  remunerative  fee  for  replying  to  the  above  cir- 
cular, and  present  to  the  town  council  or  board  of  health,  it  being  a  service  required  by  law. 
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BRISrOT.  COUNTY. 


HARRINGTON. 


1.  There  has  been  no  work  for  the  promotion  of  public  health  oontoniplatod 
or  completed  in  the  town  during  the  past  year. 

2.  About  one-fifth  of  the  population  is  supplied  with  the  water  service. 

3.  Tlie  town  has  no  sewage  sj'stem. 

4.  The  following  was  ordained  b}'  the  town  council : 

Town  Ordinance. 

Section  l.  Every  physician  having  knowledge  of  the  existence  in  the  town 
of  Barrington  of  any  case  of  Asiatic  cholera,  tj-phus  fever,  typhoid  fever,  diph- 
theria, scarlet  fever,  smallpox  or  measles,  or  such  other  contagious  or  infec- 
tious diseases  as  the  health  otlicer  may  from  time  to  time  designate,  shall  make 
re|)ort  in  wilting  thereof  to  the  health  oflicer  of  Barrington  witliiu  twenty-four 
hours  after  such  knowledge,  and  said  health  officer  shall  forthwith  take  neces- 
sary precautions  to  prevent  the  spiead  thereof. 

Sec.  2.  Any  physician  who  shall  neglect  or  refuse  to  comply  with  preced- 
ing regiilation  sliall  be  fined  not  less  than  one  dollar,  nor  more  than  ten  dollars 
for  each  da}-^  of  such  neglect  after  having  knowledge  of  existence  of  any  disease 
therein  mentioned,  or  anj'^  other  disease  concerning  which  reports  may  be  re- 
quired by  the  health  officer. 

Sec.  3.  Every  householder  in  the  town  of  Barrington  in  whose  house  any 
person  is  sick  with  an}^  aforesaid  diseases  or  other  malignant  or  contagious 
disease  unattended  by  a  physician,  shall  immediately  report  the  same  to  the 
health  officer. 

Sec.  4.  Ever}'  householder  who  shall  neglect  or  refuse  toconiply  witli  pre- 
ceding regulation  shall  be  fined  not  less  than  one  dollar,  nor  more  than  ten 
dollars  for  every  case  of  such  neglect  or  refusal. 

Sec.  5.  Whenever  tlie  liealth  officer  shall  believe  that  there  exists  in  the 
town  of  Barrington  anj'  case  of  malignant  or  contaijious  disease  unrei)orted  as 
required  in  sections  1  and  3,  he  shall  have  authority  to  visit  premises  vvliere 
such  disease  is  supposed  or  suspected  to  exist,  and  to  investigat;e  tiie  matter  of 
such  existence  and  to  take  projjcr  i)recautions  to  prevent  the  spiead  of  sucii 
disease,  and  lie  may,  if  necessary,  call  upon  the  town  sergeant  for  assistaime 
in  making  such  investigation  or  in  enforcing  tlie  observance  of  such  i)recau- 
tlons  as  may  be  deemed  advisable. 

Sec.  G.  Whenever  there  is  a  case  of  scarlet  fever  or  dipiilheria  in  any  house 
in  Barrington,  the  health  officer  shall  cause  to  be  placed  ui)oii  such  house  a 
card  bearing  the  name  of  the  dis(!ase  therein  existing,  and  such  card  shall  not 
be  removed  except  i>y  ixMinission  of  tiie  health  officer. 

Sec.  7.  No  jtersoii  living  in  a  lamily  where  th<;rc  is  a  case  of  smallpox  shall 
attend  school  until  the  patient  shall  have  passed  the  jieiiod  of  desiciiatioii,  nor 
until  the  house  shall  have  been  fumigat<Ml  to  the  satislaclion  of  Mur  health 
ofiicer,  nor  without  a  permit  from  the  health  officer. 
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Sec.  8.  No  person  living  in  a  faniil}'  where  there  is  fi  case  of  scarlet  fever 
shall  attend  school  until  at  least  five  weeks  from  beginning  of  last  case,  nor 
until  the  house  shall  have  been  fumigated  to  the  satisfaction  of  the  health 
officer,  nor  without  a  permit  from  the  health  officer. 

.Sec.  9.  No  person  living  in  a  family'  wliere  there  is  a  case  of  diphtheria 
shall  attend  school  until  one  week  after  lecovery  of  last  patient,  nor  until  the 
house  shall  have  been  fumigated  to  the  satisfaction  of  the  health  officer,  nor 
without  a  permit  from  the  health  officer. 

8kC.  10.  Xo  i)erson  living  in  a  family  where  there  is  a  case  of  measles  shall 
attend  school  until  one  week  after  recovery  of  last  patient,  or  without  a  permit 
from  tlie  health  oflicer. 

Sec.  11.  The  above  regulations  sliall,  when  deemed  necessary  by  the  health 
officer,  be  extended  to  all  persons  living  in  the  same  house  where  any  above 
named  diseases  exist,  and  said  health  officer  may,  in  his  discretion,  extend  the 
peiiod  of  isolation  specified  in  preceding  sections. 

Sec  12.  No  person  sick  with  German  measles,  mumps,  chickenpox  or 
whooping  cough,  shall  attend  school  until  after  compleie  vevovevy. 

Sec.  K5.  Permits  referred  to  in  preceding  sections,  sliall  be  required  by 
teacher  in  every  case  before  the  persons  mentioned  shall  bo  admitted  to  school. 

Sec.  14.  The  funeral  of  any  person  who  has  died  frona  smallpox,  scarlet 
fever,  diphtheria  or  Asiatic  cholera  shall  be  private,  and  no  person  having  the 
care  or  custod}-^  of  the  body  of  any  person  who  has  died  from  any  of  above- 
mentioned  diseases  shall  do,  or  knowingly  or  wilfully  permit  to  be  done,  any 
unnecessary  act  by  which  the  spread  of  disease  from  such  dead  body  may  be 
caused  or  favored. 

Sec.  15.  Every  person  who  shall  violate  any  part  of  above  section  shall  pay 
a  fine  of  not  more  than  ten  dollars. 

Sec.  16.  Whenever  it  shall  be  made  to  appear  to  the  health  ofiicer  that  any 
person  has  deposited  or  allowed  to  accumulate  on  premises  owned  or  occupied 
by  said  person,  or  that  any  person  has  deposited  on  any  public  highway  or  in 
any  place  whatever,  any  decaying  animal  or  vegetable  matter,  or  other  filth 
likely  to  injure  the  health  of  any  of  the  inhabitants  of  Barrington,  or,  by  the 
generation  of  noxious  air  to  seriously  annoy  people  of  the  neighborhood,  said 
health  officer  shall  give  notice  in  writing  or  otherwise  to  said  person  to  remove 
or  abate  at  once  such  nuisance.  If  said  matter  be  not  removed  or  said  nuis- 
ance abated  within  twenty-four  hours,  or  within  such  time  as  the  health  ofiicer 
shall  deem  sullicient  after  the  receii)t  of  such  notice,  the  health  officer  shall 
direct  the  town  sergeant  to  remove  or  abate  the  same,  and  the  expense  of  such 
removal  or  abatement  shall  be  paid  by  the  town  treasurer  and  afterward  re- 
covered from  person  depositing  such  matter  aforesaid,  in  an  action  of  debt 
brought  in  name  of  town  treasurer,  or,  in  place  of  such  action  of  debt,  a  fine 
may  be  imposed  of  not  less  than  one  dollar  nor  more  than  ten  dollars. 

Sec.  17.  Any  decaying  animal  matter  or  other  filth  accumulating  or  having 
been  deposited  in  any  part  of  Harrington  by  unknown  parlies,  may  be  removed 
or  the  nuisance  thus  caused  abated  by  direction  of  the  health  officer,  and  at  the 
expense  of  the  town. 

Kespectfully  submitted  to  town  council  by 

Du.  A.  C  Peikce,  Ilatlth  Officer. 
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Approved  aud  adopted  by  the  town  oounoil  of  the  town  of  Baiiington  at 
their  meetuig  held  October  1st,  1S94. 

Matjk  H.  Wood,  Council  Clerk. 

5.  The  town  has  no  board  of  health  other  than  the  town  council. 

6.  Dr.  Arthur  C.  Peirce  is  the  health  officer. 

7.  Gratuitous  vaccination  has  been  provided  during  tlie  past  j^ear. 
S.  Undertakers  have  sent  in  their  returns  promptl}^ 

9.    Clergj'men  have  made  prompt  returns  of  marriages. 

BRISTOL. 

1.  The  town  council  instructs  the  health  officer  to  make  a  thorougii  exam- 
ination of  privy  vaults  and  cesspools,  and  cause  the  same  to  be  cleaned  in 
proper  manner.     All  complaints  are  investigated  immediately. 

2.  There  has  been  no  extension  of  the  water  service. 

3.  The  town  has  no  public  sewage  system,  the  sewers  being  all  private 
property,  of  which  about  one  thousand  feet  were  constructed  last  year. 

4.  Ordinances  for  the  abatement  of  nuisances  are  enforced  by  tlie  town 
council  and  health  officer. 

5.  The  town  has  no  board  of  health  other  than  the  town  council. 

6.  George  H.  Peck  is  the  health  officer. 

7.  Gratuitous  vaccination  was  provided  in  this  town  and  about  thirty  per- 
sons were  vaccinated. 

8.  Undertakers  in  this  town  are  ver^'  prompt  in  sending  in  their  returns. 

9.  Yes. 

WAURKN. 

1.  There  lias  been  no  special  work  in  tin;  town  for  the  ])romati()n  of  public 
health. 

2.  About  one-tliird  of  the  jtopulation  was  snitplicd  with  watci-  at  tlui  end  of 
the  j'ear. 

3.  Tliere  is  no  public  sewage  system  but  s(!veral  private  ones,  witb  al)out 
five  per  cent,  of  tlu;  jieople  in  the  compact  part  of  tlie  town  are  connected. 
'J'liere  have  been  no  changes  in  this  resiieut  during  the  past  yenr. 

4.  There  have  been  no  new  ordinances  relating  to  sanitary  matters. 

5.  The  town  has  no  board  of  health  other  than  I  he  town  coiuieil. 
C.     Michael  \i.  Conroj'  is  Uui  health  ollicer. 

7.  Gratuitous  vaccination  has  b(!eij  pi-ovi(li'(l  Cor  dnriiig  the  p;ist,  year. 

8.  Undeitakers  have  gener:illy  lieen  pionipt  in  sending  in  tlieii-  relnrns, 

9.  Clergymen  make  returns  ol  nnuriages  jMomjiliy. 
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KENT  (JOUXTY 


COVKNTKV 


1.  Citizens  liave  sliown  interest  in  the  better  care  of  sink  drains  and  privj' 
vaults. 

2.  A  large  proportion  of  the  families  in  Washington,  Anthony,  Quidiiick, 
Harris  and  Arkw;  iglit  are  now  supplied  by  the  Fawtuxet  Valley  Water  Co. 
and  the  Warwick  and  (Joventry  Water  Co.,  but  tiiere  have  been  no  extensions 
in  the  water  service  during  the  past  year. 

a.    The  town  has  no  public  sewage  system. 
4.     Thftie  have  been  no  new  ordinances. 
;j.     Tlie  town  council  is  the  board  of  liealtli. 

6.  Dr.  Albert  C.  Richmond  is  the  health  officer. 

7.  No  provisions  liave  been  made  for  gratuitous  vaccination. 

8.  Undertakers  and  clergymen  have  made  prompt  returns. 

KAST  GREENWICH. 

1.  Tlierc  has  been  no  w(jrk  for  the  promotion  of  public  health  completed. 
The  introdu(;tion  of  sewers  has  been  considered  at  two  town  meetings  (June 
and  August),  but  the  introduction  was  defeated  by  vote. 

3.  Tliere  is  no  public  sewage  system. 

4.  'i"he  following  ordinance  was  passed  in  March,  1S94: 

TOiVy^  OF  EAST  G/iEEJVlVIC//. 

An  Okuinance  Entitled  "'Health  Ordinance." 

Be  it  Ordained  by  the  Town  Council  of  the  Town  of  East  Greenicich : 

Section  1.  Every  physician  wlio  shall  attend  a  ca.se  of  scarlet  fever,  diiih- 
theria,  small-pox,  typhoid  fever,  or  any  other  malignant,  contagious  disease 
in  the  town  of  East  Greenwich,  shall  notify  the  liealth  officer  of  said  town 
within  twelve  hours  after  its  occurrence,  giving  the  location  of  each  case. 

Sec.  2.  Every  lodging  house  keeper,  hotel  keeper,  house  holder  or  person 
having  charge  of  any  public  or  private  institution  in  said  town  in  whose  hotel 
or  institution  any  person  is  sick  with  the  aforesaid  diseases  or  any  other  malig- 
nant contagious  disease,  unattended  by  a  [)hysician,  shall  immediately  report 
the  same  to  the  health  officer. 

Sec.  3.  No  person  living  in  any  family  wherein  any  person  is  alHicted  witli 
any  of  said  malignant  contagious  diseases  shall  attenil  school  without  the  per- 
mission of  the  health  officer  or  the  physician  who  shall  be  attending  the  case, 
and  no  person  who  shall  have  been  afflicted  with  any  of  said  malignant  con- 
tagious diseases  shall  attend  school  until  the  health  officer  or  the  attending 
physician  shall  certify  in  writing  that  such  sick  person  is  convalescent  and  all 
danger  from  contagion  is  passed. 
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Sec.  4.  No  public  funeral  shall  be  held  of  auy  person  who  shall  die  of  any 
malignant  contagious  disease,  without  the  consent  in  writing  of  the  health 
officer. 

Sec.  5.  No  person  shall  tear  down  or  deface  any  placard  or  flag  which 
shall  be  put  up  on  or  near  any  dwelling  house  to  give  warning  of  the  existence 
of  any  contagious  disease  in  said  dwelling  house. 

Sec.  G.  Every  person  who  shall  violate  any  of  the  sections  of  this  ordin- 
ance shall  be  lined  not  less  than  $5.00  nor  more  than  $20.00. 

Sec.  7.  This  ordinance  shall  take  ell'ect  immediately  from  and  after  its 
passage. 

By  order  of  the  council, 

Geokge  a.  Loomis,  Town  Clerk. 

East  Greenwich,  R.  1.,  March  29,  1894. 

5.  The  town  has  no  board  of  health  other  than  the  town  council,  i/i  which 
John  II.  Keelin  is  council  committee  on  matters  pertaining  to  public  health. 

6.  E.  G.  Carpenter,  M.  D.,  is  health  officer. 

7.  Gratuitous  vaccination  was  provided  and  about  nine  per  cent,  of  the 
population  were  vaccinated. 

8.  Undertakers  and  clergymen  are  prompt  in  making  their  returns. 

WEST   GREENWICH. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  'J'here  is  no  public  water  service. 

3.  There  is  no  public  sewage  system. 

4.  There  wei-e  no  new  ordinances  passed. 

5.  The  town  council  is  the  board  of  health. 
C.     There  is  no  liealth  officer. 

7.  No  vaccination  provided  for. 

8.  Undertakers  and  physicians  are  prompt  in  making  their  returns. 

WARWICK. 

1.  Tlicie  has  been  no  jiarlicular  woi'k  for  the  pi'omotion  of  [)ublic  healLli 
during  the  past  year. 

3.  'J'here  has  been  no  extension  of  .sewers. 

4.  The  sanitai-y  ordinance.s  have  been  well  enforced.  (Contagious  disease 
ordinance,  .see  report  of  1893,  p.  45.) 

5.  'J'he  town  council  is  the  board  of  health. 

6.  Albert  G.  Hprague,  M.  D.,  is  health  officer. 

8.     U^ndertakers  and  clergymen  are  prompt  in  sending  in  th(!ii'  rctiii'ns. 
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NEVVPOirr  COUNTY. 


JAMESTOWN. 


1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  About  two-thirds  of  the  population  is  supplied  with  the  public  water 
service. 

3.  There  are  about  two  miles  of  sewers  with  which  about  one-half  the  pop- 
ulation are  connected. 

4.  The  sanitary  ordinances  have  been  generally  enforced. 

At  a  meeting  of  the  town  council  of  tlie  town  of  Jamestown,  lield  March  24, 
1S04,  the  following  resolution  was  passed,  \'v/.. : 

licsolved.  That  any  person  who  shall  place  or  cause  to  be  placed  any  un- 
sightly material  or  anything  detrimental  to  the  health  of  the  inhabitants  of 
Jamestown,  on  any  public  road  or  shore,  other  than  the  place  designated  by 
law  for  the  dumping  of  garbage,  shall  be  tiued  (.$5)  five  dollars  for  the  first 
oftence  and  (SIO)  ten  dollars  for  the  second. 

Besolved.    Tliat  the  health  othcer  be  instructed  to  enforce  this  resolution. 

Wm.  F.  Caswell,  Toicn  Clerk. 
See  also  report  18!KJ,  ]>.  4G. 

5.  The  town  council  is  the  board  of  health. 

6.  Abbott  Chandler  is  the  health  oflicer. 

7.  Gratuitous  vaccination  has  not  been  provided. 

8.  Undertakers  and  clergymen  are  prompt  in  sending  in  their  returns. 

LITTLE  COMl'TOX. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  There  is  no  water  service. 

3.  There  is  no  sewage  system. 

4.  There  have  been  no  new  sanitary  ordinances. 

5.  The  town  council  is  the  board  of  healtli. 

6.  There  is  no  health  otHcer. 

7.  Gratuitous  vaccination  has  not  been  provided  for  several  years. 

8.  Undertakers  and  clergymen  are  generally  prompt  in  making  their  returns. 

MIDDLETOWN. 

1.  There  has  been  no  particular  work  for  the  promotion  of  public  health 
during  the  past  year. 

2.  There  has  been  no  extension  of  the  water  service. 
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3.  Middletown  has  no  sewage  sj'Steiu. 

4.  There  were  no  additional  ordinances  enacted  in  1894  relatino;  to  the  abate- 
ment of  nuisances,  or  the  betterment  of  sanitary'  conditions.  Previous  ordin- 
ances huve  »>'enerally  been  observed  and  enforced.  (Contagious  disease  ordin- 
ance, see  report  1803,  p.  48.) 

5.  Middletown  lias  only  its  town  council  for  a  board  of  health. 

6.  John  Peckham  is  health  officer. 

7.  Gratuitous  vaccination  has  not  been  i)rovidcd  during  the  past  j'ear. 

5.  Undertakers  and  clergymen  aie  prompt  in  sending  in  theii'  returns. 

NEWPORT   CITY. 

1.  Do  not  know  anything  other  than  the  usual  general  annual  efforts  of  the 
authorities  for  the  public  welfare,  except  that  a  fat  rendering  establishment  of 
many  years  standing  was  declared  a  nuisance,  and  its  operation  discontinued. 

2.  Water  is  sui)i)lied  by  a  private  corpoi-ation,  the  Newport  Water  Works. 

3.  Have  not  the  information  necessary  for  suitable  answer,  the  street  com- 
missioner probably  can  aflford  the  information  needed. 

4.  No  new  ordinances  in  relation  to  nuisances  or  sanitary  matters  passed 
during  the  year. 

0.  The  board  of  health  elected  by  the  city  council  annually:  Christopher 
F.  Barker,  M.  D.,  president;  Francis  H.  Kankin,  M.  D.,  secretary;  Ceorge  C. 
Shaw,  executive  officer. 

6.  Ilenr}'  Gladding  is  the  health  officer. 

7.  Gratuitous  vaccination  is  furnished  every  year.  iJo  not  know  the  num- 
ber or  i)roportion  vaccinated. 

8.  In  order  to  obtain  burial  permits  undertakers  send  returns  of  deaths  to 
cit3'  council  board  of  health,  where  they  are  letained  for  classiiication  and 
rci^ort  of  diseases,  and  leturned  to  city  clerk  after  end  of  month,  l^o  not  know 
whether  returns  are  pi-omptly  sent  to  that  board  or  not.  Probably  must  be  as 
permit  for  burial  must  be  had. 

9.  A  few  clergymen  make  rctui-ns  pi-()m[iLiy,  it  is  not  general;  a  few  ne- 
glect them  for  months  and  occasionally  entirely. 

NICW   SIIOKKIIAM. 

1.  There  has  been  no  work  for  the  i)rotection  of  public  health  exce])t  the 
removal  of  ordinary  nuisances  and  the  enforcement  of  the  laws  relating  to  the 
same. 

3.  Tliere  is  no  i)ublic  sewag«!  system. 

4.  There  wei'c  no  new  ordinances.     (Set;  (ordinance,  r((i)ort  1S!)3,  p.  50.) 

5.  'i'he  town  lias  no  board  of  health  othei'  liian  tlx;  town  council. 
0.  Alamanza  I^ittlcfield  is  the  In-alth  officer. 

7.  Gratuitous  va(;cination  was  not  piovidcd  for. 

8.  Underlakers  and  clcjrgymcn  ar(;  prompt  in  sending  in  tlicir  rclnrns. 
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PORTSMOUXn. 

1.  There  has  been  no  work  for  tlie  promotion  of  public  healtli  during  the 

past  year. 

3.  There  is  no  public  sewage  sj'Stem. 

4.  There  were  no  new  ordinances. 

5.  There  is  no  board  of  health  other  than  the  town  council. 

6.  William  T.  Ilarvej'  is  liealth  ollicer. 

7.  Gratuitous  vaccination  was  not  provided  for. 

8.  Undertakers  and  clerg}'men  ai-e  pronii)t  in  sending  in  their  returns. 

TIVERTON. 

1.  There  has  been  no  work  for  the  i)romotion  of  public  health. 

2.  There  is  no  water  service. 

3.  Tliere  is  no  sewage  S3-sten). 

4.  There  were  no  new  ordinances  passed  relating  to  sanitary'  affairs. 

5.  The  town  council  is  the  board  of  health. 

6.  There  was  no  health  officer  appointed. 

7.  Gratuitous  vaccination  lias  been  ]irovided   to  some  extent,  and   about 
seven  per  cent,  of  the  estimated  populati'jn  wore  vaccinated. 

8.  Undertakers  and  clergymen  are  prcjiiijit  in  sending  In  their  leturns. 

PROVIDENCE  COUNTY. 

lURRILLVII-LE. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  'J'here  is  no  public  water  service. 

3.  There  is  no  public  sewage  system. 

4.  I  think  that  the  sanitary  ordinances  have  been  properly  enforced.     (See 
contagious  disease  ordinance,  report  1893,  p.  51.) 

.").    There  is  no  board  of  health  other  than  the  town  council. 

6.  Thomas  (^uinn  is  tlie  health  offit-or. 

7.  Gratuitous  vaccination  has  been  provided  for  school  children  but  not  for 
others. 

8.  Undertakers  have  been  protnpt  in  sending  in  their  returns. 

9.  Clergymen  as  a  class  are  prompt  in  sending  in  tlieir  returns. 

CRANSTOX. 

1.     Tlierc  has  been  no  work  for  the  promotion  of  pnblii- health  during  the 
past  year. 
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3.  Tliere  is  no  public  sewage  s\'Stem. 

4.  The  sanitary  ordinances  liave  been  well  enforced.  There  have  been  very 
few  complaints. 

5.  Dan  O.  King,  M.  D.,  and  John  Bigbee,  chief  of  police,  constitute  the 
board  of  health. 

6.  Dan  O.  King,  M.  D.,  is  the  superintendent  of  health. 

7.  Gratuitous  vaccination  was  provided  for  during  the  past  year. 

b.     Undertakers  and  clergymen  are  prompt  in  sending  in  their  returns. 

CUMBERLAND. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  Tliere  has  been  no  extension  of  the  water  service  but  about  three-fourths 
of  the  population  was  supplied  with  the  same  at  the  end  of  the  3'ear. 

3.  There  is  no  sewage  S}^stem. 

4.  Contagious  diseas.e  ordinance,  see  report,  1893,  p.  53. 

5.  The  board  of  health  consists  of  the  town  council  and  the  following  mem- 
beis:  George  B.  Haines,  M.  D.,  Thomas  W.  Hague,  M.  D.,  Alexander  Mai- 
shall,  Jr.,  M.  D.,  Alvin  F.  Miller  and  William  Dwyer. 

6.  George  B.  Haines,  M.  D.,  is  the  health  officer. 

7.  I  do  not  think  that  gratuitous  vaccination  lias  been  provided. 

8.  Undertakers  are  fairly  prompt  iu  sending  in  their  returns. 

9.  Clergymen  do  not  make  returns  of  marriage  promptly. 

EAST    ritOVIDENOI':. 

1.  There  has  been  no  work  for  the  promotion  of  public  hoaltli  in  the  town 
during  the  past  yeai',  except  tlie  rigid  onfoi-ccmeiit  of  the  ordinance  concern- 
ing swill,  etc. 

2.  There  has  been  no  extension  of  the  water  service  except  the  genei'ai  put- 
ting in  of  services  in  new  houses  and  places  not  heretofore  supplied. 

3.  About  u  (juai-ter  of  a  mile  of  new  (private)  sewer  has  been  added  tlie  past 
year;  but  a  small  portion  of  the  population  of  the  town  has  sewer  drainage. 

4.  'I'here  have  been  no  new  ordinances,  but  all  ordinances  relating  to  public 
health  have  been  enforced.  (Contagious  disease  and  garbage  ordinances,  see 
report  1893,  p.  54.) 

5.  'J'here  is  no  boai'd  of  hcaltli  other  than  th(!  town  council. 
C.     Mason  B.  Wood  is  the  liealtli  ollicer. 

7.  Gratuitous  vaccination  has  been  ])rovided  the  past  year. 

8.  Undertakers  at  present  are  making  very  prompt  retui-ns. 

0.  As  a  rule  the  clergymen  are  prompt  wiMi  tlu'ir  returns,  although  one 
clergyman  held  his  returns  for  several  months  during  the  past  year,  but  will 
do  belter  in  the  future. 
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FOSTER. 

1.  There  has  been  no  work  for  the  pioniotion  of  public  health  during  the 
past  year. 

2.  There  is  no  public  water  service. 

3.  There  is  no  public  sewage  system. 

4.  There  have  been  no  new  ordinances  relating  to  public  health. 

5.  The  town  has  no  board  of  health  other  than  the  town  council. 

6.  Henry  Arnold,  M.  D.,  is  the  health  officer. 

7.  Gratuitous  vaccination  has  not  been  provided. 

8.  Connecticut  undertakers  do  not  send  in  their  returns  promptly. 

9.  Clergymen  have  the  habit  of  holding  back  their  marriage  returns  at  the 
request  of  the  parties  married. 

glocester. 

1.  There  has  been  no  work  for  the  promotion  of  i)ublic  health  during  the 
past  year. 

2.  There  is  no  public  water  service. 

3.  There  is  no  public  sewage  system. 

4.  Tliere  have  been  no  new  ordinances  relating  to  sanitar}'^  affairs. 

5.  There  is  no  board  of  health  other  than  the  town  council. 

6.  George  A.  Harris,  M.  D.,  is  the  health  officer. 

7.  Gratuitous  vaccination  has  not  been  provided  for. 

8.  Undertakers  and  clergymen  are  prompt  in  sending  in  their  returns. 

JOHNSTON. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  (.luring  the 
past  year. 

2.  The  town  is  supplied  with  water  from  the  city  of  Providence.     (See  re- 
port of  city  engineer  under  I'rovidence.) 

3.  The  town  has  no  public  sewage  system. 

4.  The  sanitary  ordinances  have  been  fairly  well  enforced. 

5.  The  town  council  is  the  board  of  health. 

6.  John  W.  Waters  is  the  health  officer. 

7.  Tlie  school  children  have  been  provided  with  free  vaccination  and  about 
two  hundred  were  vaccinated. 

8.  Undertakers  are  usually  prompt  in  sending  in  their  returns  though  some 
are  not." 

1).     Clcrgynion  are  not  pronijit  in  sending  in  their  returns  of  marriage. 
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LINCOLN. 

1.  There  lias  been  no  work  for  the  promotion  of  public  heaitli  during  the 
past  year. 

2.  The  town  is  supplied  with  water  from  tlie  city  of  Pawtucket. 

3.  There  are  about  six  miles  of  sewei's  in  the  town  of  Lincoln,  of  wliich  five 
and  one-fifth  miles  ai-e  in  Central  Falls.  There  are  about  205  sewer  connec- 
tions in  Central  Falls,  with  a  population  of  about  ir),000. 

4.  There  have  been  no  new  ordinances  relating  to  sanitary  allalrs  passed 
during  the  past  year.     (Contagious  disease  ordinance,  see  report  181)3,  p.  03.) 

5.  The  town  council  is  the  board  of  iiealth. 

6.  Napoleon  Malo,  M.  D.,  is  tlie  liealth  officer. 

7.  Gratuitous  vaccination  was  not  provided  for. 

8.  All  of  the  undertakers  are  very  slow  in  sending  in  tlieir  death  returns. 

9.  Clergymen  make  the  returns  of  marriages  promptly. 

NORTH    I'KOVIDENCE. 

1.  There  has  been  no  work  for  the  promotion  of  i)ublic  health  during  the 
past  year. 

2.  About  one  liundix'd  families  take  Pawtuxet  water  at  Lymansville. 

3.  The  town  has  no  ]>ublic  sewage  sj'stcm. 
5.     The  town  council  is  the  board  of  liealth. 

0.  Sanford  E.  Kinnecom  is  the  health  oHlcer. 

7.  Gratuitous  vaccination  has  not  been  ])rovided. 

8.  Some  undertakers  liave  don(!  very  well  in  sending  in  their  returns,  others 
are  rather  tardy. 

9.  Clergymen  are  promj)t  in  sending  in  their  returns  of  marriage. 

NORTH   SMITIIKIKLD. 

1.  'I'here  has  been  no  work  for  the  promoti(Mi  of  |)ublic  health  during  the 
past  year. 

2.  There  is  no  ])ublii;  water  service. 

3.  'I'here  is  no  i)ublic  sewage  system. 

4.  Tlie  sanitary  oidinances  have  been  fairly  well  enforced.  (Contagious 
disease  ordinan<.-e,  see  report  lSi)3,  p.  04.) 

').  'i'he  town  council  is  th(!  board  of  liealth. 

0.  John  B.  Green  is  th(!  health  odicer. 

7.  Gratuitous  vaccination  has  iKjt  been  ])iovi(l<Ml  for. 

8.  'J'here  are  no  undertakers  in  tliis  town. 

9.  Clergymen  are  pi'om|iL  in  making  tlicii-  I'eturns  of  marriages. 
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I'AWTICKET  CITY. 
SEWAGE. 

A  long  Step  has  been  taken  in  the  matter  of  disposal  of  the  sewage  of  the 
Moshassuck  drainage  district.  The  land  purchased  by  the  citj'  council  for 
sewage  disposal  and  upon  which  work  was  commenced  last  year,  is  being  put 
into  shape  for  proper  utilization. 

Filter  beds  are  being  constructed  in  accordance  with  suggestions  and  instruc' 
tions  from  the  best  practical  authorit}'  that  we  could  obtain,  and  the  work  has 
so  far  progressed  as  to  enable  one  to  form  quite  a  delinite  idea  of  the  looks  of 
the  plant  when  finished,  and  enougli  to  assure  us  of  the  entire  success  of  the 
method. 

We  were  aided  and  advised  in  this  work  by  Mr.  George  W.  Fuller,  biologist 
and  chemist  in  charge  of  the  Massachusetts  Experimental  .Station  at  Lawrence, 
and  whose  report  on  the  conditions  existing  here  before  the  present  work  was 
conunenced  is  appended  to  this  report. 

It  is  the  purpose  of  this  department  to  liave  at  least  month! \'  analyses  of  the 
sewage  and  ellluent  made  and  accurate  records  k(ipt  of  all  work  pertaining  to 
the  disposal  of  sewage  at  the  tiltcr  fields.  This  we  deem  necessar\'  as  a  matter 
of  protection  to  the  city  for  the  future. 

STATEMENT  OK   CHIEF  CLEKK   OF   WATER   DEPARTMENT. 

Applications  for  water  for  year  ending  November  30,  181)4,  are  as  follows: 

In  Pawtucket  Division 209 

In  Central  Falls  Division 27 

In  liOnsdale  and  Valley  Falls  Division 63 

In  Ashton  Division 11 

In  East  Providence  Division 65 

375 

METERS. 

Three  hundred  and  seven  services  liave  been  supi)lictl  with  meters  as  follows : 

In  Pawtucket  Division 182 

In  Central  Falls  Division 30 

In  Lonsdale  and  Valley  Falls  Division 41 

In  East  Providence  Division 50 

In  Ashton  Division 4 

307 
As  per  last  year's  report 4,397 

Number  of  metered  services  to  date 4,704 

RECEIPTS    FOK    WATER. 

For  water  in  I'awtucket  Division 884,324  9G 

"  "        Central  Falls  Division 21,968  83 

^'  "•        Lonsdale  and  ^'alley  Falls  Division 21,570  69 
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For  water  in  East  Providence  Division 13,738  51 

"  "        Ashton  Division SS5  29 

Totiil  amount  received  for  water $142,488  28 

Amount  received  for  stocli  and  labor  performed 11,766  05 

$154,254  33 

RECAPITULATION  OF  KECEIPTS. 

Water  for  public  use $124,712  82 

"        "  hydrants,  Pawtucket 9,720  00 

"            "          Central  Falls 1,640  00 

"        "            "         Cumberland 1,8G0  00 

"        "            "          Watchemoket  Fire  District 1,200  00 

"        "            "         Prospect  Hill 200  00 

"        "            "         Private 680  00 

"        "  watering  streets 300  00 

"        "  drinking  fountains 540  00 

"        "•  builders  permits 707  12 

"        "  flush  basins SG3  34 

$142,488  28 
Balance  December  1,  1893 4,206  50 

$140,694  78 

SERVICES. 

205  services  have  been  made  in  Pawtucket  Division. 
38         "  ''         "         "  Central  Falls  Division. 

62        "  "        "        "  Lonsdale  and  Valley  Falls  Division. 

11        "  "        "        "  Ashton  Division. 

71        "  "        '•         "  East  Providence  Division. 

387  total  number  of  services  put  in  for  year  in  all  divisions. 
6,386  services  in  use  as  per  last  year's  report. 
387  additional  services  for  year  ending  November  30,  1894. 

6,773 

79  services  discontinued. 

6,694  total  number  of  services  in  use. 

SEWERS. 

There  have  boon  l)uilt  dining  the  past  year  2.8.'>8  miles  of  sewers  in  the  Black- 
stone  river  watershed,  and  0.953  miles  in  the  Moshassuck  river  district,  not 
including  the  Central  avenue  sewer,  the  contract  for  which  was  completed 
August  1,  1894,  and  the  West  avenue  sewer  which  was  completed  February  1, 
1894.  Tlie  two  sewers  above  mentioned  were  built  by  contract  and  aie  the 
only  sewers  wliich  have  been  built  in  that  manner  by  tlie  city.  All  tlie  re- 
maining sewers  have  been  constructed  by  the  city  by  day  work. 
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FILTER   BF;I)S. 

In  the  southern  part  of  the  citj-  on  tlie  bank  of  the  Moshassuck  river  is  a  tract 
of  six  acres  purchased  for  the  construction  of  filter  beds  and  the  disposal  of 
sewage  by  intermittent  filtration.  The  construction  of  the  sewer  in  Moslias- 
suck  street  and  tlie  completion  of  the  Newell  avenue  sewer  last  year  together 
with  the  finishing  of  the  West  avenue  sewer  tliis  5-ear  has  brought  a  consider- 
able quantity  of  sewage  to  these  fields.  Last  year  two  settling  tanks,  .30  ft.  by 
100  ft.,  were  built,  and  one  of  them  being  roofed  over  was  used  during  the 
winter  to  collect  the  sewage.  A  portion  of  the  land  had  been  levelled  off,  and 
on  this  the  sewage  had  been  turned. 

Upon  the  organization  of  the  board  of  public  works  the  engineering  depart- 
ment was  requested  to  furnish  plans  for  carrying  forward  the  work  already 
started  at  those  fields. 

Measurements  of  the  amount  of  sewage  collected  daily  were  at  once  begun, 
and  examinations  were  made  of  the  soil  underlying  the  location  of  the  beds. 
Under  some  of  them  a  most  unsatisfactory  condition  of  things  was  found,  the 
soil  consisting  of  a  bed  of  loam  overlying  a  heav}'  bed  of  clay. 

All  this  loam  and  clay  had  to  be  taken  out  to  the  depth  of  the  underdrains 
and  the  i^pace  thus  excavated  filled  with  sand,  a  very  good  quality  of  which 
was  found  in  another  portion  of  the  fielils. 

At  the  beginning  of  tlie  work  it  was  deemed  advisable  to  consult  the  best 
authority  obtainable  upon  this  method  of  sewage  disposal,  as  to  the  best  loca- 
tion and  size  of  beds,  positions  and  depth  of  underdrains,  quality  of  sand  at 
hand  with  reference  to  the  amount  of  sewage  which  it  i-ould  be  relied  upon  to 
purif}'.  and  also  to  obtain  .•malyses  of  the  sewage  collected  and  of  the  river  near 
the  fields.  Accordingly  Mr.  (^eorge  W.  Fuller,  who  was  at  that  time  in  charge 
of  the  experimental  station  of  the  Massachusetts  State  Board  of  Health  at 
Lawrence,  Mass.,  where  exhaustive  experiments  upon  this  method  of  sewage 
disposal  have  been  carried  on  since  1S88,  was  asked  to  come  to  Pawtucket. 
Mr.  Fuller  visited  this  city  twice,  made  examinations  of  the  various  soils  found 
u{)on  these  fields,  took  samjiles  and  made  analysis  of  the  sewajre  collected  and 
of  the  river  water  and  advised  as  to  the  best  manner  in  which  to  construct  filter 
beds  at  this  place  and  the  probable  amount  of  sewage  which  these  beds  would 
purify. 

Detailed  plans  were  prepared  by  this  department  and  in  St'[)teniber  worli 
was  begun. 

Seven  beds  of  a  combined  area  of  L4  acres  and  two  sludge  beds  have  been 
practically  completed,  the  second  tank  has 'been  roofed  over,  and  this  area  is 
now  ready  to  receive  and  i)urify  the  sewage  wliich  may  be  turned  ui»on  it. 

The  first  bed  completed  and  two  sludge  beds  have  been  receiving  the  sewage 
of  the  Moshassuck  river  district  since  October  12,  and  though  greatly  over- 
taxed have  yielded  an  ellluent  entirely  colorless  and  without  odor,  and  in  very 
marked  contrast  to  the  water  of  tlie  ^Ioshas>uck  river  into  which  it  flows. 

More  work  remains  to  be  done  at  these  beds  in  the  completion  of  two  more 
sludge  beds  and  in  tlie  grading  of  some  of  the  banks  and  approaches  to  the 
fields  that  the  whole,  being  in  close  proximity  to  the  city,  may  present  a  ueat 
aud  not  unattractive  appe^irance. 
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Gaugings  made  at  the  settling  tanks  show  the  following  average  number  of 
gallons  received  and  cared  for  daily  during  the  following  months :  April,  aver- 
age for  15  days,  85,900;  May,  27,280;  June,  26,390;  July,  23,800;  August, 
25  8S0;  September,  23,630;  October,  39,770;  November,  46,794. 

The  large  amount  of  sewage  above  recorded,  when  compared  with  the  small 
number  of  connections  in  this  district,  is  accounted  for  by  tiie  fact  that  a  large 
amount  of  ground  water  finds  its  way  into  some  of  the  sewers.  During  the 
summer  months  the  amount  of  sewage  received  wus  more  than  double  the 
amount  of  water  supplied  to  the  very  estates  that  are  connected  with  the 
sewer,  and  this,  too,  in  an  exceptionally  dry  season. 

Area  of  the  city,  8.725  square  miles. 
Total  lengtli  of  streets,  122. G6  miles. 

Total  length  of  water  mains  connected  with  Ihe  Pawtu(;ket  water  works, 
122.03  miles. 
Capacity  of  pumping  engines,  12,000,000  gallons  per  24  hours. 
Water  pressure  in  Main  stieet  square,  110  lbs.  per  square  inch. 
Total  length  of  sewers,  30.66  miles. 
Total  length  of  street  railways,  (electric),  19.71  miles. 

Repokt  ok  Geouge  W,  Fuller  on  Sewage  Disposal  at  Filter  Fields 
AT  Pawtucket,  R.  I. 

Lawrence,  Mass.,  July  2,  1894. 
Mr.  George  A.  ("a reenter, 

City  Engineei-,  Pawtucket,  R.  I. 

Dear  Sir:  I  received  the  results  of  the  observations  made  upon  the  new 
test  pits  and  have  thought  over  the  arrangements  of  the  beds  vei-y  carefully. 
I  enclose  the  sketch  which  I  made.  This  will  give  you  a  general  idea  of  the 
proi)osed  changes.  The  elevation  of  suifaccs  of  new  beds  siiould  be  made 
such  that  the  cost  of  excavation  and  filling  be  a  minimum.  TIu;  elevations  that 
1  have  given  are  appioximate,  and  you  can  give  the  exact  ones  later  on  wlien 
nioie  data  will  be  available.     I  will  take  up  tlie  several  points  in  order. 

1st.    Analysis : 

When  1  receive  small  sam])Ies  from  th(!  river  collected  with  tlu;  aid  of  a  float 
and  as  carefully  as  possible,  J  will  S(!nd  full  results  and  inteipretations.  The 
main  points  of  interest  to  you  are  as  follows: 


parts  per  100,000. 


Free 
AtnmoDia. 

5.3000 
().0;i40 
O.OSliO 

Albuminoid  Amtnonia. 

Chlorine. 

Oxygen 
Oonaumed. 

'i'otal. 

• 

IiiBolublc. 

5.08 
2.12 
1.81 

Bewagc  fuv(;rfi«e  for 24  Iiouih).. 
lilver  (above  PawtuckclBcwagO) 
lllver(b(;low  PawiucketBowuge) 

0.8400 
O.ITKO 
0.1 7U0 

0..1000 
OliaSO 

o.ovoo 

3.30 
1.40 
1.10 
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The  total  oro;:inic  matter  in  the  livtr  below  the  beds  is  somewhat  less  than 
above.  The  chlorine  indicates  a  dilution  with  some  water  luv  in  chlorine,  and 
for  this  reason  I  want  small  samples  for  conllrmalion,  and  which,  if  possible, 
shall  exa(;tly  correspond  with  each. 

The  icwage  for  this  da)'  was  somewhat  stronger  than  the  average  fiawrence 
sewage. 

2(1.     SctUimi  tank. 

I  thirdv  one  conipartnicnl  will  be  sniticicnl  for  tiie  sewage.  This  should  have 
an  overflow  into  the  other  lialf,  which  b^-  a  device  such  as  you  mentioned  when 
I  was  last  in  Tawtucket,  could  be  used  to  collect  the  storm  water.  This,  after 
settling,  could  pass  into  the  intercepting  ditch  below  the  beds  and  airange- 
nients  made  for  an  overflow.  The  settling  could  be  turned  on  to  the  beds  when 
necessary.  This  automatic  gate  could  possibly  be  put  into  the  manhole  near 
the  tank  liouse. 

Hd.     CUiHi'd  carriers. 

Tliese  will  work  under  aliead  most  of  the  time,  but  the  grade  should  be  such 
to  drain  all  the  sewage  from  them  after  the  main  gate  is  closed.  In  all  places 
pools  slioukl  be  avoided,  as  under  these  circumstances  the  sewage  will  putrefj' 
and  give  off  odors.  Small  brick  wells  could  be  placed  at  those  points  when 
laterals  are  i)ut  in. 

4Ui.     Ojieii  carriin's  at  sides  of  beds. 

These  sliould  be  about  one  foot  wide  and  six  inches  above  the  surface  of  tlie 
bed.  'I'he  side  next  to  the  bed  should  be-i-arefully  sodded.  You  will  find  that 
there  is  a  great  tendency  for  the  sewage  to  run  under  the  turf  at  points  unless 
care  is  taken,  'i'he  grade  is  l)est  given  by  a  sliovel  after  the  carrier  is  put  in 
use.  At  the  lower  end  the  bottom  can  be  considerabiy  below  the  level  of  the 
end. 

Once  in  live  feet  an  opening  should  be  made  to  allow  sewage  to  pass  on  to 
bed.  Those  openings  can  perhaps  be  made  best  after  put  in  use.  It  is  hard  to 
do  it  before  and  get  satisfactory  results. 

iith.      Under-drains. 

Four  inch  tiles  will  do  nicely,  liiiler  the  regular  beds  tli(>  joints  should  all 
be  open  and  tlie  pijie  wiapped  at  junction  with  canvas  or  cheese  chith.  When 
the  under-drains  pass  below  the  trendies  all  joints  within  live  feet  of  the  trench 
should  be  closed  tightly. 

(Ilk.      Trendies. 

Considerable  aid  in  the  filtration  of  the  dilutest  portion  of  the  sewage  could 
be  gotten  by  putting  trenches  twenty-tive  feet  apart,  center  to  center,  and  three 
feet  wide.  They  should  be  dug  down  until  porous  sand  is  reached  and  the  ex- 
cavation filled  in  with  good  sand.  I  have  not  data  to  determine  grades,  per- 
haj)s  you  will  find  it  advisable  to  apply  sewage  from  botli  ends.  It  would  be 
well  to  have  the  sides  some  six  inches  above  level  of  trench,  and  cover  with 
boards  in  winter  when  it  becomes  necessary  to  use  the  trenches  regularly.  A 
six  inch  fall  in  100  feet  1  believe  would  carry  the  sewage  all  right  after  a  little 
sludge  hail  formed  on  the  surface  near  the  \w\\M  of  api>lication. 
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7th.     Grading  surfaces. 

The  surface  of  the  regular  beds  should  be  level,  except  in  winter,  when  a 
wide  furrow  should  be  made  once  in  five  feet  (opposite  opening  in  carrier)  and 
extending  across  the  bed. 

Sth.     Sludtje  beds. 

I  planned  for  four  long  narrow  beds.  The  bulk  of  the  solids  I  believe  will 
deposit  at  the  end  near  the  carrier  and  some  of  the  water  will  pass  into  the 
ground  at  lower  end  where  the  surface  will  be  clearer.  A  grade  of  six  inches 
per  100  feet  would  be  advisable  here.  There  ought  to  at  least  be  one  foot  of 
good  sand  at  surface.  Grades,  etc.,  will  be  learned  later,  when  amount  of  ex- 
cavation and  use  of  loam  in  other  places  is  known. 

9th .     Eraha  nJcments . 

Over  the  undei-drains  between  beds  6  and  7,  8  and  9,  and  10  and  11,  an  em- 
bankment one  foot  high  and  one  foot  two  inches  wide  should  be  made,  to  keep 
sewage  on  a  single  bed  when  desired.  All  embankments  should  contain  a  good 
loam  and  be  seeded  down  to  grass,  as  this  gives  a  much  better  appearance. 

10th.     Interceptiny  ditch. 

This  ditch  would  collect  the  several  effluents,  and  give  an  opportunity  in 
some  instances  of  a  second  filti-ation  of  considerable  water  before  entering  the 
brook.  It  would  have  a  tendency  under  some  circumstances  of  lowering  the 
water  level. 

11th. 

I  believe  the  permanent  capacity  of  this  plant  would  be  100,000  gallons  daily 
of  ordinary  sewage,  provided  it  I'eceives  proper  attention,  and  very  possibly 
the  lateral  filtration  obtained  may  increase  the  above  (piantity  consid(M-al)iy. 
This  can  only  be  learned  by  actual  experience.  Tiie  idea  should  be  ke|)t  in 
mind  from  the  outset  that  sewage  filters  need  watching  in  order  to  do  good 
work,  and  an  intelligent  man  who  can  keep  notes  faithfully  should  be  regularly 
employed. 

Notes  on  the  material  found  in  the  trenches  and  where  under-drains  are  laid, 
should  be  kept. 

Above  the  under-drain  the  material  should  be  free  from  gravel,  and  foi-  two 
or  three  feet  at  least  at  the  sides.  The  surface  ought  in  all  cases  to  contain  at 
least  one  foot  of  porous  sand  at  the  surface.  All  clay  and  loam  is  objection- 
able, but  I  do  not  believe  it  would  be  wise  to  remove  them  in  all  places  in  these 
beds.  We  will  let  rli<!  old  beds  remain  as  they  ai-e  now  exc(!pt  cari'i(M's  and 
under-drains. 

VVlien  the  beds  are  completed  I  can  get  a  better  idea  of  the  actual  ])orosity, 
and  can  give  advi(;e  with  regard  to  the  best  metliod  of  applying  the  sewage. 

I  should  be  glad  to  answer  any  questions  Mr.  Perry  or  you  may  wish  to  ask. 

Yours  vcj-y  truly, 

Gr-oi{(;K  W.  Kiji-mck. 
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Table  Siiowixg  Amount  of  Rain  and  Melted  Snow  in  Inches  for  the 
Year  Ending  November  30,  1894. 
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Total  rain  and  melted  snow,  43.925. 

Total  depth  of  snow,  87.50. 
*Too  small  to  measure. 
t  Snow. 
J  Snow  and  rain. 

PROVIDENCE  CITY. 

1.  An  mmsnal  amount  of  work  has  been  contemplated  anil  executed  b}-  all 
tln'  ilcpartments  of  the  city  throughout  tlie  j'ear. 

2.  The  account  of  the  extension  of  the  water  service  is  given  in  the  report 
of  tlie  department  of  jniblic  works  appended. 

.3.     The  extension  of  the  sewerage  system  has  been  actively  carried  on  as 
will  be  seen  by  the  extracts  from  the  city  engineer. 

4.  The  removal  of  privy  vaults  in  the  compact  portion  of  the  city  has  been 
contiinied,  and  a  plumbing  law  has  been  adopted. 

5.  The  l)oard  of  aldermen  is  the  board  of  health. 
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6.  Health  officers  are,  Charles  V.  Chapin,  j\I.  D..  superititenJeiit  of  health; 
Charles  H.  Leonard,  M.  D.,  vaccinating  physician;  Euoene  P.  King,  M.  D., 
medical  inspector;  John  S.  Eogers,  sanitary  inspector;  John  S.  Adamson, 
signal  officer  at  quarantine;  James  T.  P.  Bucklin,  inspector  ot  provisions. 

7.  Gratuitous  vaccination  was  continued  throughout  the  year  as  usual.  A 
large  number  of  adults  were  vaccinated,  and  all  children  who  desired  to  enter 
the  public  schools,  as  provided  by  the  State  laws. 

8.  All  undertakers  send  in  their  returns  of  death  promptly,  as  permits  for 
burial  or  removal  are  required  under  penalty  of  tine  and  loss  of  license  to  con- 
tinue business. 

SUMMARY   OF   STATEMENTS    MADE    IN    THE    KEPORT    OP  THE    CITY    ENGINEER 
AND   COMMISSIONER   OF   I'UBLIO   WORKS. 

Pollution  of  the  Pcavtuxet  Elver. 

Continued  monthly  inspections  of  the  various  causes  of  pollution  of  the  Paw- 
tuxet  river  are  made,  and  an  increased  desire  on  the  part  of  those  polluting  the 
stream  to  assist  the  departments  has  been  shown. 

Water  Works^  Hydrants,  Pipes,  etc. 
Eighty  hydrants  have  been  set  during  the  year. 

The  total  number  of  hydrants  to  December  31,  1894,  is  sixteen  luindred,  in- 
cluding eighty  in  the  town  of  Johnston.  This  number  does  not  include  liftj'- 
six  post  hydrants  in  the  town  of  Cranston. 

Following  is  a  statement  of  the  length  of  each  size  of  water  pipes  in  the 
ground,  December  31,  1894,  considered  as  mains: 


Sizes  of  Pipes. 

Length  in  Feet. 

Length  in  Miles. 

.36  inch 

30    "    

10,084.00 

.59,912.70 

43,595.20 

9,020.59 

33,007.00 

80,854.77 

14,057.41 

240,354.20 

1,011,382.03 

1.9098 
11.3471 

24     "    

8.2.507 

20    "      

1 .8232 

10     "    

0.2028 

12     '■'■      

15.3134 

10     "    

2.7700 

H     "     

45..5210 

6     "    

191.5496 

Totals 

1,503,534.50 

284.7603 

Included  in  the  al)ove  table  are  the  following  appioximate  lengths  of  pipes 
wliicb  are  laid  in  ailjoiiiiiig  towns: 
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39inch. 

1.9098 

30- inch. 

0.0587' 

30-incb.      0.0037 

12.inch. 

0.0003 

1 

1      6-iDcb. 

0.3398 

30    " 

4.5134 

12    " 

0.0451 

24    "          0.5386 

24    " 

0.1307 

8    " 

6.7218 

12     "          0.01541 

12     " 

1.8791 

f.    " 

8.7969 

8    "          0.5011 

8    " 

5.4050 

6    "          0.3998^ 

6    ., 

14.2524 

Total  length  of  pipes  laid  in  adjoining  towns,  45.5116  miles. 

The  ai)proxifnate  co.st  of   laying  water  pipes,  with  appurtenances,  except 
hydrants,  and  including  ii-on  at  $30  per  long  ton,  is: 

For    4-inch .S0.498  per  foot. 


C, 
8 
10 
12 
IG 
•20 
24 

;{() 


"     0.725  " 

"     0.973  " 

"     1.244  " 

"     1.593  " 

''     2.403  " 

"     3.359  " 

"     4.454  " 

"     G.348  " 

"     S.540  " 


The  nuniljcr  of  nieter.s  in  use  is  13,153. 

The  number  of  service  pipes  in  use  is  18,152. 

Th.o  average  daily  use  of  water  per  .service  for  tlie  j^ear  1894  lias  been  54(> 
gallons. 

The  ])()pulation  of  the  city  is  estimated  at  ir)3,U00.  and  the  populatimi  sup- 
plied in  the  suburbs  is  estimated  at  11,2(10. 

The  water  receipts  for  1894  were  .S432,384. 

The  cost  of  maintenance  for  1894  was  $103,297. 

The  cost  of  the  water  works  construction  from  NoveinberS,  1869,  to  .January 
1,  1895,  is  .SG,(I()7,()17.17,  upon  which  theie  has  been  a  revenue  for  water  sold  of 
.?G,40G,577.()2. 

The  monthly  and  annual  and  the  average  daily  and  monlidy  consumption  of 
water,  including  waste  and  leakage,  during  the  year  is  shown  by  the  following 
table : 
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Months. 


January  . . . 
Februai'v... 
yiim-h    '.... 

April 

May 

June 

July 

August 

Septeuiber . 

October 

November . 
December. . 

Total.  . . . 

Averajies 


Consump- 
tion per 
mouth. 


282,331,421 
253,892,621 
281.769,999 
261,810,181 
309,11S,-J83 
338,424.523 
384,231,481 
333,526,201 
306,530,493 
316,199,380 
265,941,994 
281,341.738 


3,615,118,515 


Average 
monthly 
consump- 
tion. 


301,259,876 


Average 
daily  con- 
sumption 
per  moutli. 


9,107,465 

9,067,594 

9,089,355 

8,727,006 

9,971,564 

11,280,817 

12,394,564 

10,758,910 

10,217,683 

10.199,980 

8,864,733 

9,075,540 


Average 
daily  con- 
sumption 
for  the  year. 


9,904,434 


The  amount  of  water  consumed,  shown  in  the  above  table,  includes  the  sup- 
plying of  about  thirty-eight  and  four-tenths  miles  of  distribution  pipes,  located 
in  adjoining  towns,  as  well  as  supplying  the 'greater  part  of  the  State  Institu- 
tions at  Cranston.  A  considerable  quantity  of  water  has  been  used  during  the 
year  for  irrigating  at  the  Dexter  Asylum,  and  also  upon  tlie  improved  sewerage 
system.  Also,  in  the  colder  months,  a  large  quantitj^  of  water  has  been  run 
from  the  distribution  pipes  through  small  blow-otts  at  diflerent  i)oints  wliere 
the  pipes  are  not  sutticientl}^  protected  in  crossing  bridges  and  elsewhere,  for 
increasing  the  circulation  in  order  to  pi'event  the  water  from  freezing  in  the 
pipes. 

The  quantity  of  water  supplied  to  the  city  and  suburbs  by  the  Providence 
water  woi'ks  has  been  during  the  past  year  greater  than  ever  before,  and  the 
annual  increase  has  been  rapid.  Tiie  average  daily  consumption,  ;is  shown 
above,  was  9,904,434  gallons.  Fi'om  the  liftli  of  last  July  to  the  second  of  last 
August  (twenty-live  days  not  including  Sundays)  the  average  daily  consump- 
tion of  water  was  13  316,000  gallons,  and  from  July  ninth  to  .July  twent\'-riist 
(twelve  days  not  including  Sunday)  the  average  daily  consumption  of  water 
was  14,017,000  gallons.  'J'he  maximum  consumi)tion  of  water  for  any  one  day 
was  16,353,000  gallons. 

The  erection  at  the  Pettaconset  pumping  station,  of  tiie  new  Wortiiingtou 
vertical  triple-expan.sion  engine  of  fifteen  million  gallons  capacity  per  twenty- 
four  hours,  which  was  contracted  for  last  year,  was  commenced  in  April  of 
the  present  year.  This  engine  is  not  yet  completed,  but  will  probably  be 
ready  for  the  trial  test  specified  in  the  contract  about  tlu;  first  of  next  March. 

Sugg<'SiionK  w(!i'e  furnisheil  by  this  dcpaitment  for  plans,  made  elsewhere, 
of  a  .Moi  lison-Jewell  liltcr  plant  suited  to  the  use  of  the  city. 
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A  plan  for  suppljiiig  Wafwick  Neck  with  water  lias  been  made,  and  «urve)'S 
relative  to  the  pollution  of  the  Pawtuxet  river  have  been  made.  Cross  sections 
of  land  at  Pettaconset  pumping  station  have  been  made  relative  to  the  location 
of  a  natural  filter  plant.  A  natural  filter  plant  has  been  designed,  and  much 
other  work  of  a  miscellaneous  nature  has  been  done  hy  this  department. 

On  Eddy  street,  at  difterent  intervals  from  August  6th  to  August  22d,  1894, 
while  a  sewer  was  in  course  of  construction,  about  twentj'-four  feet  of  thirty- 
inch  cast  iron  water  pipes,  about  four  hundred  feet  of  six-inch  cast  iron  water 
pipes,  five  lead  service  pipes,  about  twenty-four  feet  of  sixteen-inch  cast  iron 
gas  pipes,  and  several  lengths  of  four-inch  cast  iron  gas  pipes,  which  had  been 
removed  from  the  trench,  were  examined  for  electrolysis.  There  were  no  signs 
of  electrolysis  discovered  during  a  careful  examination  of  the  above  mentioned 
pil)es.  When  the  examinations  were  made  the  electric  trolley  cars  had  been 
running  in  Eddy  street  about  seven  months.  The  earth  above  the  pipes  was 
of  a  dr}',  sandy,  pervious  nature.  The  pipes  examined  extended  from  iti  front 
of  the  electric  power  house  southerly.  The  electric  cars  ran  between  and  over 
the  thirty,  sixteen,  four  and  six  inch  pipes  for  about  two  hundred  feet,  the 
other  six  pipes  examined  being  in  front  of  the  power  house  and  leading  from 
the  same  to  the  pipes  between  and  over  which  the  cars  ran. 

Filtration  Experiments. 

The  lilti-ation  experiments,  which  were  in  progress  at  the  end  of  last  year, 
were  completed  the  latter  part  of  .Januarj'.  A  full  report  giving  the  results 
obtained  during  the  exi)eriments  and  describing  in  detail  the  manner  in  which 
they  were  conducted  was  made  in  February  last  bj'  Mr.  Weston,  assistant 
engineer,  under  whose  special  direction  the  experiments  were  conducted. 

The  experimental  filters  were  thirty  inches  in  diameter;  upon  these  the  best 
results  were  obtained  with  the  Morrison  mechanical  filter,  b}'^  using  basic  sul- 
phate of  alumina  at  the  rate  of  six-tenths  (O.G)  of  a  grain  per  s;allun  of  a|)plied 
water,  while  filtering  at  the  rate  of  from  90,000,000  to  193,000,000  gallons  per 
acre  per  twenty-four  hours. 

The  result  of  an  analysis  of  the  basic  sulphate  of  alumina  used,  which  was 
made  by  Professor  Thomas  M.  Drown  of  the  Massachusetts  Institult;  of  Tech- 
nology, is  as  follows: 

One-half  (A)  grain  of  sulphate  of  alumina  contains 

insoluble  residue 0.52  per  cent.  .0020  grains. 

Alumina  (AL,0,) 15.78         "  .0789      " 

Sulphuric  acid  (.SO3) 3G.70         "  .1840      '' 

Water  by  dillerence 40.91        >'  .2345      " 


100.  '*  .5000      " 

'I'he  following  is  a  brief  summary  of  the  results  oblaincd  with  the  Morrison 
luechanical  filter  while  filtering  at  an  average  rate  of  128,000,000  gallons  per 
acre  per  twenty-four  hours,  when  six-teiith.s  (O.G)  of  a  grain  of  sulphate  of 
alumina  was  being  used  per  gallon  of  applied  water,  viz. : 


46 


STATE   BOARD   OF   HEALTH. 


[1894. 


Water  bacteria  removed  98.6  per  cent. 

Applied  •'  Bacillus  Prodigiosus"  removed 99.8  '• 

Albuminoid  ammonia  removed 70.0  " 

Ready-formed  ammonia  removed 91.0  " 

Color  removed  (during  the  daj") 78.0  '■' 

Color  removed  (during  tlie  night) 66.0  " 

Per  cent,  of  the  total  amount  of  water  filtered  during  a  run, 

necessary  to  wash  the  filter  bed 4.9  " 

Per  cent,  of  the  total  amount  of  water  filtered  during  a  run, 

necessary  to  waste  after  starting  the  filter 2.9  " 

Making  a  total  waste  of  7.8  per  cent. 

The  average  length  of  run  of  the  filter  was  sixteen  and  seven-tenths  hours 
for  a  rise  in  height  of  four  feet  of  water  after  the  filter  commenced  to  discharge 
at  an  average  rate  of  128,000,000  gallons  per  acre,  per  twent3'-four  hours. 

The  records  relating  to  meteorological  observations  have  been  kept  by  this 
department.* 

The  following  is  a  statement  of  the  total  lengths  of  each  size  of  regular 
sewers  constructed  to  January,  1895  : 


SiZK. 

Constructed 

previous  to 

1894. 

Constructed 
in  1894. 

Totals. 

Total  length  in  feet 

"          ''       '■'■  uiiles 

598,822.77 
113.4134 

53,303.00 
10.0954 

652,126.67 
123.5088 

An  inspection  of  the  preceding  tables  will  show  that  10.095  miles  of  regular 
sewers  have  been  built  during  the  year  1894,  of  which  8.115  miles  were  of  pipe 
and  1.98  miles  were  of  brick,  making  the  total  length  to  date  93.161  miles  of 
pipe  and  30.348  miles  of  brick  sewer. 

Under  the  appropriation  for  improved  sewerage,  2.988  miles  of  sewers  have 
been  built,  which  added  to  the  10.095  miles  of  regular  sewers,  makes  a  total  of 
13.083  miles  of  sewers  built  the  past  year,  and  a  total  of  141.747  miles  of  sewers 
in  the  .sewerage  syst(!m. 

Five  hundr(;d  and  <'ighly  I'cet  of  sevvci-  for  taking  storm  water  only  has  been 
]>uilt  on  Promenade  street,  and  793.79  I(;eto('  20-iiich  biick  sewers  on  Elmwood 
avenue  and  Burnett  street  have  becm  discontinued,  leaving  a  total  of  3.592 
miles  of  such  .sewers  in  u.se  Ja?uiaiy  1,  1895. 

The  number  of  hou.se  connections  made  in  1.S91  was  ],M6,  making  the  total 
number  connected  to  date  10,587. 

Under  authority  given  to  the  commissioner  of  public  works  by  an  act  of  the 
legislature,  pas.sed  the  12th  day  of  June,  1894,  0-inch  pipe  drains  have  been 
laid  from  the  sewer  to  the  curb  line  on  all  8ewer.s  constructed  since  that  date. 


'  tiee  meteorological  dula  at  end  of  rei)ort. 
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Two  and  tour  huiidicd  ;iiid  I'orty-oiie  tlion>:iiidlli>  iidlcs  of  such  drains  huv<' 
been  laid,  and  the  icsuit  expected,  by  pievewtinj^-  iho  tearing  up  of  tiie  surface 
for  drain  layin;L;'  after  the  street  is  constructed,  is  a  great  inii)roven)eiit  iu  the 
condition  of  tiie  streets  both  in  appearance  and  use,  as  well  as  a  saving  in  tlie 
cost  of  maintenance.  'I'lie  cost  of  these  chains  is  assessed  upon  t!ie  abutting 
property  and  paid  witli  the  sewer  assessments. 

Witli  the  view  of  ascertaining  what  well  made  sewer  pipes  of  dillereiit  makes 
could  stand  as  crushing  weiglit,  and  iu  order  to  keep  the  standard  as  high  as 
possible,  it  lias  been  the  practice  to  occasionally  test  the  brands  of  pipe,  being 
used  at  the  time,  by  the  crushing  test.  'J'hese  tests  have  been  n)ade  at  the  cily 
pipe  yard.  The  accompanying  plate  shows  the  method  of  operation  fairly  well. 
'l'h<!  pipe  is  buried  about  three-fourths  of  its  diameter  in  Hne  sand,  just  moist 
enough  to  ram  compactly,  and  is  made  level  longitudinally;  on  top  is  placed  a 
l)iece  of  hard  pine  timlx'i'  4-inch  x  S-inch  x  4  feet  long,  with  a  strip  of  ^-inch 
rubber  between  it  and  the  pipe.  Fastened  to  the  top  surface  of  this  block,  so 
as  to  be  over  the  centre  of  tlie  pii)e,  is  a  long  piece  of  narrow  half  round  iron, 
upon  which  rests  the  ends  of  two  G-iuch  x  G-inch  timber  skids  about  twelve 
feet  long,  the  other  end  of  the  skids  resting  on  another  piece  of  half  round  iron 
on  solid  blocking,  the  irons  being  just  ten  feet  apart  and  level  with  each  other. 
Hetween  the  two  the  skids  are  marked  on  their  sides  into  feet  and  decimals;  a 
run  is  made,  upon  which  are  loUed  some  3G-inch  cast  iron  water  i)ipe,  they 
getting  the  first  bearing  upon  the  skids  when  exactly  over  the  half  round  iron 
at  the  fulcrum  end.  As  the  pipe  is  rolled  slowly  and  steadily  along,  the  exact 
distance  from  the  fulcrum  end  is  noted  when  the  sewer  pipe  gives  way.  To 
pievent  the  iron  pipe  from  rolling  oil' when  this  occurs,  two  blocks  are  placed, 
one  at  each  end  of  the  sewer  |)i[)e,  and  about  one-half  an  incli  clear  from  and 
beneath  the  block  resting  on  the  pipe.  In  the  illustration  the  uearer  block  has 
been  moved  back  so  as  to  show  the  end  of  the  pipe  as  buried.  'I'hese  tests  have 
covered  upward  of  140  pieces  of  pii)e,  of  eight,  twelve,  fifteen  and  eighteen 
inches  in  diameter,  and  from  twelve  to  thirteen  makers. 

The  tests  range  as  follows: 

For    S-inch  pipe,  from  1,303  to  2,3r)G  lbs.  i)er  foot  length  of  pipe, 

a  12     ''       "          ''      1,227  "  2,7r)G  "       "■       '•  "        '>     '^ 

I.  15     u       u          It      ]  .2,;i   I.  2,2!)7  "       '^       "■  "        ''     " 

"  18     "       •'          "      l,4(i4  "■  2,0'.)3  ''       "-       "  "        ''     '' 

The  above  amounts  are  averages  of  from  two  to  seven  tests  made  at  the 
same  time.    The  lowest  and  highest  breaking  weights  are  as  follows : 

For    8-inch  pipe — lowest     757,  highest  2,49S. 
"     12     '•        ''  "  924,        "        2,81G. 

"■     1.-)     "        ''  "       1,0G3,       ''        2,GG0. 

"     IS     "        "■  "       1,30.5,        "        2,401. 

Most  of  these  pipes  were  taken  from  stock  and  were  of  tlie  standard  thick- 
ness in  use  at  the  time  bj-  the  maker.  The  thickness  varies  with  ditVerent 
makers  and  sometimes  with  the  same  maker  at  ditVerent  times. 

Tests  have  also  been  made  of  the  comparative  (pialities  of  pipes  as  shown 
when  cuttini;-  tli(>m  in  dilVcrciit  wavs. 
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Some  sixty-six  tests  have  been  made  of  pipes  from  four  to  eighteen  inches 
in  diameter,  by  brealiing  them^with  hydraulic  pressui'e.  The  highest  pres- 
sures attained  weie  as  follows  : 

For  18-inch  pipe,  in    6  samples,    05  pounds  per  square  inch. 

u     15      i.  u         u      7  u  174  u  u  u  u 

;.  12  "  "  "  14  "  i;]8  "  "  "  '' 

"  10  "  '^  "  5  "  78  "  "  ''  " 

ii  (^  (I  ((  i(  Q  i(  214  '^  "  ^'  ^' 

II  Q  U  ti  u  14  u  213  "  "  "  '' 

((  5  u  u  i;  5  <i  225  "  "  "  " 

u  4  ii  II  u  7  .1  1(35  u  u  u  u 

SCITUATE. 

1.  There  has  been  no  work  for  the  promotion  of  public  liealth  duiing  the 
past  year. 

2.  'i'hero  is  no  ])ublic  water  service. 
.3.     There  is  no  public  sewage  system. 

4.  Tiiere  have  been  no  new  ordinances  relating  to  sanitary  aflairs  passed. 

5.  The  town  council  is  the  board  of  health. 

6.  Dr.  S.  B.  Smith  is  the  health  officer. 

7.  Gratuitous  vaccination  has  not  been  provided  foi'. 

'J.     Clergymen  are  generally  prompt  in  sending  in  their  returns  of  marriages. 

SMITIIFIEM). 

1.  There  has  been  no  work  for  the  promotion  of  public  iicalth  during  tlie 
past  year. 

2.  There  is  no  public  water  service. 
:{.     There  is  no  jmblic  sewage  system. 

4.     The  following  was  passed  October  27, 1894  : 

Concorniufj  Nnisanres,  Etc. 

Section  1.  No  person  sliall  keep  any  hog  or  hogs  in  said  town,  unless  the 
same  are  kept  in  such  manner  that  the  inhabitants  of  the  neigliborliood  are  not 
annoyed  by  the  odor  arising  therefrom. 

Sec.  2.  No  person  shall  suffer  his  or  lier  fowls,  of  any  kind,  to  go  at  large 
off' his  or  her  premises  in  said  town. 

Any  i»crson  who  shall  violate  the  provisions  of  this  or  th(!  i)rece(lihg  section 
shall  l,>e  lined  not  less  than  two  dollars  nor  moi'c  than  tw(!nty  dollai'S  for  each 
and  every  offence. 

Sec.  3.  Any  person  who  shall  remove  or  in  any  way  carry  the  contents  (»f 
any  sink,  cesspool  or  privy,  in  or  througli  any  public  highway,  between  the 
first  day  of  June  and  the  first  day  of  October  in  each  year,  after  sunrise  in  the 
morning  and  before  sunset  in  the  evening,  or  any  person  who  shall  at  any  time 
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remove  or  carry  tlio  contents  of  any  sink,  cesspool  or  privv  in  or  through  any 
public  liighway,  in  any  cart,  wagon,  or  vessel  whatever,  unless  the  same  is  so 
constructed  as  not  to  scatter  or  lealv  the  contents,  shall  be  tined  not  less  than 
three  dollars  nor  more  than  five  dollars. 

Sec.  4.  Any  person  who  shall  have  any  horse,  ox,  mule,  cow,  bull,  sheep, 
dog,  or  any  large  animal  die  in  said  town,  or  who  shall  bring  or  cause  to  be 
brought  into  said  town,  the  dead  body  of  either  of  the  aforenamed  animals, 
shall  bury  or  cause  to  be  buried,  the  same,  within  twenty-four  houis  after  the 
death  of  such  animals,  so  that  every  part  of  the  same  shall  be  at  least  three 
feet  below  the  surface  of  the  ground  where  the  same  shall  be  buried.  Any 
person  who  shall  violate  the  provisions  of  this  section  shall  be  fined  not  less 
than  five  dollars  nor  more  than  twenty  dollars. 

Concerning  the  Board  of  Health. 

Section  1.  It  shall  be  the  duty  of  every  health  oflflcer  of  this  town  to  ex- 
amine into  the  state  and  condition  of  every  place  and  part  of  said  town  wliere 
where  such  officers  shall  suspect  or  be  informed  that  there  exists  any  matter 
or  thing  which  is  or  may  become  injurious  to  the  health  of  the  inhabitants 
thereof. 

Sec.  2.  Whenever  it  shall  appear  to  the  satisfaction  of  any  health  officer 
that  there  exists  upon  any  premises  owned  or  occupied  by  any  person  or  per- 
sons, any  filth  or  offal,  or  anj^  animal  or  vegetable  matter,  or  the  contents  of  any 
hog-pen,  cow-yard,  barn,  privy,  drain,  cesspool  or  vaults,  injurious  to  health 
or  the  neighborhood,  it  shall  be  the  duty  of  such  health  oflicer  to  cause  the 
owner  or  occupant  of  such  premises  to  be  notified  in  writing  of  the  exist- 
ence of  such  nuisance  or  annoyance,  and  to  direct  such  owners  or  occupants 
forthwith  to  remove  or  abate  the  same;  and  if  such  nuisance  or  annoyance 
shall  not  be  abated  within  twentj'-four  hours  after  such  notice  shall  have  been 
received,  such  owner  or  owners,  occupant  or  occupants,  shall,  for  each  and 
every  day  they  shall  sufter  such  nuisance  or  annoyance  to  remain  after  the 
notice  aforesaid,  be  sentenced  to  pay  a  fine  of  not  less  than  five  dollars  nor 
more  than  twenty  dollars. 

Sec.  3.  If  such  nuisance  or  annoyance  shall  not  be  abated  by  the  owners  or 
occupants  of  the  premises  where  such  nuisance  or  annoyance  exists,  at  or  be- 
fore the  expiration  of  the  notice  mentioned  in  the  next  preceding  section  of 
this  ordinance,  and  if  in  the  opinion  of  such  liealth  officer  the  expenses  of 
abating  the  same  will  not  exceed  the  sum  of  ten  dollars,  then  it  shall  be  the 
duty  of  such  health  officer  to  authorii,e  in  writing  the  sheriff  of  this  county, 
his  deputies,  or  the  town  sergeant  or  either  of  the  constables  or  police  con- 
stables of  this  town,  forthwith  to  cause  such  nuisance  or  annoyance  to  be 
abated.  And  the  town  council  shall  order  the  expenses  thereof,  not  exceeding 
ten  dollars,  to  be  paid  out  of  the  town  treasur}'  of  said  town  to  the  ofiicer 
abating  the  same,  which  said  expenses,  so  paid  as  aforesaid,  shall  be  recovered 
from  tlie  party  causing  or  continuing  said  nuisance  or  annovance,  in  an  action 
of  debt  in  the  name  of  the  town  treasurer  of  said  town,  before  any  court  of 
competent  Jurisdiction. 
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Bides  of  the  Board  of  Health    for  the  Prevention  of  the  Spread  of  Contagions 

Diseases . 

Sectiok  1.  Every  physician  having  knowledge  of  the  existence  of  any 
cases  of  contagious,  infectious,  or  epidemic  disease  within  the  town  of  Smith- 
field,  shall  immediatelj^  make  a  report  thereof  in  writing  to  the  health  officer 
of  said  town,  with  such  particulars  as  the  said  officer  may  indicate  on  blanks 
furnished  for  that  purpose. 

Sec.  2.  The  diseases  referred  to  in  the  preceding  section  shall  include 
cholera,  yellow  fever,  typhoid  fever,  typhus  fever,  cerebro  spinal-meningitis, 
diphtheria,  small-pox,  scarlet  fever  and  such  other  contagious,  infectious,  or 
epidemic  diseases  as  the  health  officer  may  from  time  to  time  direct. 

Sec.  3.  Any  physician  who  shall  fail  to  complj^  witli  the  preceding  regula- 
tions, shall  be  fined  not  less  than  two  dollars,  nor  more  than  ten  dollars,  for 
each  day  of  such  neglect,  after  having  knowledge  thereof  as  aforesaid. 

Sec.  4.  No  person  living  in  a  family  where  there  is  a  case  of  small-pox, 
shall  attend  school  until  the  patient  shall  have  passed  the  period  of  desiccation 
(falling  oft' of  scabs),  and  until  the  house  has  been  properly  fumigated. 

Sec.  5.  No  person  living  in  a  familj-  where  there  is  a  case  of  scarlet  fever, 
shall  attend  school  until  five  weeks  from  the  beginning  of  the  last  case,  and 
until  the  house  has  been  properl}'  fumigated. 

Sec.  6.  No  person  living  in  a  family  where  there  is  a  case  of  diphtheria, 
shall  attend  school  until  one  week  after  the  recovery  of  the  patient,  and  until 
the  house  has  been  properly  fumigated. 

Sec.  7.  The  above  rules  shall,  when  deemed  necessary  by  the  health  officer, 
be  extended  to  all  persons  living  in  the  same  house  where  the  above  diseases 
exist;  and,  when  they  deem  it  necessary,  the  board  may  extend  the  period  of 
isolation  specified  in  the  foi-egoing  sections. 

Sec.  8.  A  certificate  from  the  health  officer,  stating  that  the  required  time 
has  elapsed  and  that  the  fumigation  has  been  properly  performed,  will  be 
required  by  the  teacher  before  the  persons  referred  to  in  the  foregoing  sections 
can  be  admitted  to  school. 

Sec.  9.  No  persons  with  measles,  whooping-cough,  mumps  or  chicken-pox, 
shall  attend  school  until  after  complete  recovery. 

Sec.  10.  Whenever  there  is  a  case  of  scarlet-fever  or  diphtheria  in  any 
house,  the  health  officer  shall  cause  to  be  placed  upon  such  house  a  card  bear- 
ing the  name  of  the  disease  there  existing;  and  such  card  shall  not  be  removed 
except  bj'  pei'inission  of  tlie  board  of  lieulth. 

Sec.  11.  The  funeral  of  any  jjcrson  who  has  died  of  small-pox,  diphtluMia, 
.scarlet  fever,  typhus  fever  or  Asiatic  chokMa,  shall  be  private;  and  no  |)erson 
having  the  care  or  custody  of  the  body  of  any  person  who  has  di(!d  of  the 
above  diseases,  shall  do,  or  knowingly  or  wilfully  jjcrmit  to  be  done,  any  un- 
necessary act  by  which  the  sin-ead  of  disease  h-om  such  d(!ad  body  may  be 
caused  or  promoted. 

Sec.  12.  Any  person  who  shall  violate  any  provision  of  tin;  next  preceding 
rule,  shall,  upon  conviction  thereof,  be  fined  not  mon;  than  twenty  dollars  or 
be  imjirisoned  not  exceeding  tcMi  days;  and  any  undertaker  who  shall  violate 
any  |)i'ovi.sion  of  said  nih-,  upon  convicLion  thereof,  shall,  in  addition  to  the 
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above  penalty,  be  thereupon  and  thereby  removed  from  the  ofllce  of  under- 
taker. 

5.  The  town  council  is  the  board  of  health. 

G.  Jenckos  Smith  is  the  healtii  othcer. 

7.  Gratuitous  vaccination  has  not  been  provided  for. 

8.  Undertakers  and  clergymen  arc  prompt  in  sending  in  their  returns. 

WOONSOCKET  CITY 

1.  Work  on  sewers  has  been  ordered  but  as  yet  nothing  has  been  done,  but 
work  will  be  commenced  as  soon  as  the  ground  is  ready. 

2.  The  following  extracts  from  the  report  of  tlie  water  de[)artinont  will  give 
the  answer  in  reference  to  the  water  supply : 

In  accordance  with  the  city  ordinance  of  November  16,  1S93,  surveys  have 
been  made  for  an  increased  water  supply,  resulting  in  the  location  of  a  storage 
reservoir  on  the  C^rook  Fall  Brook  (the  present  source  of  supply)  about  two 
and  one-half  miles  above  the  present  reservoir;  tliis  will  be  of  sullicient 
capacity  to  supply  the  city  for  many  years.  A  detailed  description  of  the 
engineering  features  of  this  reservoir  will  be  found  in  the  report  of  the  Super- 
intendent attached  herewith. 

As  the  ordinance  authorized  your  commissioners  to  purchase  the  necessary 
lands  for  this  work,  we  entered  into  negotiation  with  the  land  owners,  result- 
ing in  the  purchase  of  294.5  acres  on  very  satisfactory  terms  to  tlie  city. 

In  two  cases  more  land  was  purchased  than  was  required  for  the  purposes  of 
the  reservoir,  as  by  so  doing  claims  for  damage  to  buildings  and  valuable  riglits 
of  way  across  the  reservoir  site  were  wiped  out,  and  a  convenient  and  com- 
fortable house  was  secured  for  the  ultimate  use  of  the  man  to  be  put  in  charge 
of  the  reservoir.  Tlie  owners  of  107. G  acres  of  land  absolutely  necessary  for 
the  reservoir  set  exorbitant  tigures  on  their  property,  and  having  refused  to 
settle  on  reasonable  terms  it  was  condemned  as  shown  in  the  report  of  the  con- 
demnation commission  appointed  by  the  city  council. 

With  the  approval  of  the  city  council  your  commissioners  propose  to  begin 
the  construction  of  the  dam  for  the  reservoir  as  early  as  practicable  in  the 
spring;  detailed  plans  have  been  made  of  same,  copies  of  which  will  be  found 
in  the  report  of  the  supei'iiitendent.  On  the  basis  of  the  engineer's  estimates  an 
apppropriation  of  .>!50,000  will  be  necessary  to  complete  this  work,  which  will 
make  the  net  cost  of  our  water  works  complete  §.530,949.80,  less  .'$18,348.11 
meter  deposits  and  niaterial  sold  which  has  been  charged  to  the  department. 

Our  net  surplus  this  year  of  .$21,000  is  much  less  than  it  would  have  been 
under  favorable  conditions.  The  hard  times,  shortage  of  water,  and  unsatis- 
factory condition  of  the  same  during  the  summer  reducing  the  consumjition 
materiallj\ 

Although  the  summer  of  1893  was  a  very  dry  one,  the  summer  of  1894  w.as 
much  more  so,  the  dry  season  extending  through  September,  a  month  when 
usually  tliere  is  much  rainfall.  Our  water  supply  was  nearly  exhausted  and 
would  have  been  entirely  so.  had  not  the  (Miu-umiitinn  been  materially  lessened 
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hy  stopping  the  use  of  water  ou  the  streets,  hiwns,  and  in  other  ways.  The 
upper  reservoir  was  drawn  drj-,  and  that  remaining  in  tlie  lower  reservoir  be- 
came stagnant  and  unfit  for  domestic  use.  As  soon  as  the  rainfall  Avould  war- 
rant, this  was  entirely  drawn  oft  and  the  water  is  now  in  a  very  satisfactory 
condition  as  shown  by  the  analysis  made  bj'-  the  state  board  of  health  attached 
hereto. 

We  consider  it  advisable  that  the  citj-  control  tlie  land  bordering  on  its  water 
supply,  as  far  as  practicable,  and  we  would  recommend  that  the  board  of  water 
commissioners  be  authorized  to  purchase  au}'  lands  contiguous  to  Crook  Fall 
Brook  or  its  tributaries  when  in  their  judgment  it  is  expedient. 

The  actual  ca.sh  receipts  for  the  year  show  a  gain  of  $1,381.39,  and  the 
credited  a  gain  of  .§347. 38,  making  a  total  gain  of  $1,728.77.  You  will  observe 
that  the  actual  cash  receipts  of  the  department  .$31,762.11,  is  suIHcient  to  pay 
the  interest  on  the  net  cost  of  the  works,  the  management  and  repairs,  and 
leaves  a  balance  of  §4,347.61.  You  will  also  observe  that  the  actual  cash 
receipts  of  the  department  pay  tlie  interest  of  4  per  cent,  on  the  total  cost 
6555,559.95,  and  its  management  and  repairs  within  $152.64. 

There  is  deposited  witli  the  city  treasurer  for  the  year  ending  November  30, 
1893,  meter  deposits  and  monies  received  for  materal  sold,  to  the  amount  of  $18,- 
135.51.  The  depaitment  receives  no  credit  for  this  money ;  if  it  had  received 
credit  for  this  year  for  that  amount  at  4  per  cent.,  this  additional  amount  of 
$725.42  would  leave  a  balance  of  $572.78  to  the  credit  of  the  department.  This 
shows  that  the  water  woi'ks  is  a  paying  investment,  and  that  the  city  receives 
hydrant  rental,  water  for  street  watering,  fountains,  and  public  buildings,  free 
of  expen.se.  This  must  be  gratifying  to  the  taxpaj'ers,  for  after  ten  years  of 
ownership,  the  water  works  is  a  source  of  revenue  to  the  citj\ 

A  large  amount  of  pipe  has  been  laid  by  the  department  during  the  past  sea- 
son. I  have  prepared  a  table  showing  the  amount  laid  on  each  street,  the  size, 
total  cost,  cost  per  foot,  and  the  per  cent,  of  revenue  received  on  cost,  based 
on  six  months"  receipts.  I  think  upon  investigation  you  will  find  the  cost  per 
foot  is  low,  when  compared  witii  other  cities,  the  pipe  being  covered  five  feet. 
Particular  attention  has  been  paid  this  year  to  the  back  filling  of  the  trenches, 
care  being  taken  to  leave  the  street  in  as  good  a  condition  as  possible.  Mac- 
adamized SLieets  have  been  carefully  rolled,  the  material  being  sorted,  and  re- 
placed as  near  as  possible  in  its  original  position. 

During  the  month  of  September  advantage  was  taken  of  the  low  state  of  the 
Blackstone,  and  a  12-inch  main  was  laid  in  the  river  bottom,  off  Cumberland 
f-treet ;  this  main  can  now  be  connected  whh  the  12-inch  at  the  liiver  Spinning 
Will,  and  co)itinued  to  the  junction  of  Rathbun  and  Social  streets.  The  water 
in  the  river  being  low  a  coffer  dam  was  not  re(iuired  to  lay  the  |)ii)C,  a  saving 
to  llie  department  of  at  least  .$500.  As  this  main  lias  been  recommended  for 
some  time,  ]  think  it  advisable  to  complete  tlie  work  as  early  as  possible  next 
season. 

The  most  important  work  of  the  year  has  been  the  survey  of  the  water  shed 
of  Crook  Fall  Brook,  and  the  location  of  the  proposed  storage  basin.  The 
latter  part  of  December  surveys  were  commenced,  and  continued  through  the 
winter  monlli.s,  under  the  direction  of  your  supciintondent,  assisted  l)y  Kred 
A,  Caldwell,  C.  K. 
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The  watPi'  plied  of  tlio  proposed  basin  was  first  surveyed,  and  comprised  an 
area  of  1,944  acres.  The  section  of  country  diained  is  unpolluted,  it  is  quite 
extensively  wooded,  a  i)ortion  beinjj;  swamp  land. 

The  proposed  basin  is  situated  south-east  of  Sayles  hill,  so-called,  and  be- 
tween the  Geor<^iaville  and  llocky  hill  loads.  The  basin  will  cover  an  area  of  107 
acres,  witli  an  average  depth  of  about  nine  feet,  and  will  have  a  storage  capacity 
of  (529, 000,000  gallons.  The  proposed  daiu  is  so  designed  that  when  additional 
storage  is  required  an  addition  of  six  feet  will  increase  its  area  to  240  acres 
with  a  cai)acity  of  875,000,000  gallons,  the  estimated  yield  of  the  water  shed. 
Sufficient  land  has  been  purchased  and  condemned,  to  allow  flowing  the  basin 
to  its  full  capacity,  and  complete  control  of  its  shores. 

Your  recommendation  that  the  water  commissioners  have  authority  to  pur- 
chase anj-  and  such  lands  as  in  their  judgment  may  be  deemed  necessarv,  to 
improve  and  protect  the  city  water  supply,  is  worthy  of  consideration. 

The  water  shed  of  ('rool<  Fall  Brooli  comprises  an  area  of  7.9  square  miles, 
and  an  estimated  population  of  73.  The  area  drained  is  mostl}'  wood,  meadow 
and  a  large  area  of  swamp  land.  The  countr}'  is  hilly,  and  from  its  source  to 
the  Blackstone  river,  a  distance  of  six  miles,  it  falls  about  300  feet.  Investiga- 
tions for  available  site  for  storage  basin  have  not  so  far  progressed  as  to  deter- 
mine the  limit  of  its  capacity,  but  it  is  safe  to  say  that  Crook  Fall  Brook  will 
suppljf  Woonsocket  at  its  present  rate  of  growtli  for  a  considerable  length  of 
time. 

The  proposed  dam  is  situated  about  200  feet  west  of  the  Georgiaville  road, 
and  in  the  towns  of  Smithfield  and  North  Smithlield,  and  will  be  constructed 
of  earth  witli  a  core  of  part  concrete  and  sheet  piling.  A  masonry  spillwaj-  of 
granite  will  be  constructed  in  dam,  twenty-five  feet  wide. 

Two  lines  of  20-inch  pipe  will  be  laid  through  dam  for  drawing  oft' purposes. 
A  gate  house  of  wood,  12  x  15  feet,  will  be  constructed  for  necessary  appli- 
ances for  raising  and  lowering  gates. 

As  I  have  noted  before  the  dam  is  so  designed  that  when  additional  storage 
is  required  six  feet  can  be  added  to  its  height.  Annexed  to  this  report  are 
sketches  of  the  proposed  dam,  to  which  I  refer  for  a  more  particular  descrip- 
tion. 

During  the  latter  piirt  of  August  a  disagreeable  odor  and  taste  was  noticed 
in  the  water;  this  was  due  to  the  use  of  the  lower  intalie  at  the  pumping  sta- 
tion, the  water  in  the  reservoir  being  so  low  that  the  upper  Intake  could  not  be 
used.  Many  people  supposed  that  tlie  trouble  was  due  to  the  condition  of  the 
reservoir,  and  if  cleaned  the  trouble  would  not  occur.  The  reservoirs  are  in 
good  condition,  the  cause  for  trouble  is  not  in  the  re.servoirs,  for  the  water  is 
impregnated  with  vegetable  matter  before  it  reaches  the  reservoirs. 

The  only  way  to  improve  the  city  water  is  by  liltration.  With  a  plentiful 
supply,  as  the  case  will  be  when  tiie  new  reservoir  is  completed,  the  water  in 
reservoir  No.  1  can  be  kept  in  constant  circulation  through  the  discharge  pipe 
under  the  dam.  The  past  season  no  water  was  wasted  after  tlie  20th  of  May, 
and  to  tliat  alone  was  due  the  poor  condition  of  tlie  water. 

The  pumping  station  and  contents  are  in  good  condition.  The  Deane  pump 
lias  been  used  most  dm  iiig  the  year.     Some  grading  has  been  done  about  the 
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Station,  which  adds  to  its  appeai'ance;  the  general  appearance  and  neatness  of 
the  station  is  due  to  j-our  efficient  engineer. 

I  again  call  j'our  attention  to  tlie  tenement  occupied  bj*  the  engineer,  tlie 
rooms  are  small,  and  your  engineer  deserves  better  accommodations.  1  liope 
during  the  coming  _vear  an  eltort  Avill  be  made  to  provide  a  diftVrent  tenement. 

In  conclusion,  I  wisli  to  express  my  tlianks  to  my  several  assistants  for  the 
able  manner  in  wliich  they  have  performed  their  work,  and  to  your  honorable 
board  for  your  assistance  in  carrying  out  the  work  of  the  department. 

llespectfully  submitted, 

BvRON  I.  Cook,  Superintendent. 

Sr^niAFvY   OF   STATISTICS. 

Woonsocket  Water  Works  Department. 
City  of  Woonsocket,  County  of  Providence,  State  of  Ehode  Island. 

Population,  1804 25,000. 

Date  of  construction 1884. 

Source  of  supply Crook  Fall  Brook. 

Mode  of  supply Pump  to  tank. 

,      -r,    .,  ,  p  .  ,  .  \  Ilenrv  P.  Worthington. 

1.  r.udders  of  pun>p.ng  machinery. . .  .  -j  ^^^.^^  ,.^^.^,^^  p^,,^^-  ^.^ 

{a.  Bituminous  coal. 

I  6.  Amer.  Coal  Co.'s  &  Pocahontas. 

2.  Description  of  coal  used \  c.  .$4.35  per  ton. 

I  d.  7.GG  per  cent.  Ash. 
[e.  Wood,  §3.00  per  cord. 

3.  Coal  consumed  for  the  year 784,150  lbs. 

4.  Pounds  wood  consumed  for  the  year,  300-3 103  lbs. 

5.  Total  fuel  consumed  for  the  year,  3+4 784,2(i2  lbs. 

G.     Total  pumpagc  for  the  year  in  gallons 20(i  7G5,840  gal. 

7.  Average  static  head  against  which  pump  works 2:f.),15C  feet. 

8.  Average  dynamic  head  against  wliich  pump  works 240,302  feet. 

9.  Number  gallons  pumped  per  pound  of  coal  (3) 262  gals. 

^  (   Gallons  pumped  (6)  x  834  lbs.  x  100  x  dynamic  head  (8).  "1  .  ,  ,,..^   ,.  , 

10.  Ducv  \ y ;)2,0GG,2o4. 

•'     (  Total  fuel  consumed  (5)  no  allowance.  J 

Cost  of  pumping  figured  on  pumping  station  expenses,  viz :— .$3,343.08. 

11.  Per  million  sjallons  raised  against  (dynamic)  head  into  tanks .$10. Go. 

12.  Per  million  gallons  lai.sed  one  foot  liigli  (dyniuiiic) OGO. 

Cost  of  pumping  figured  on  total  niaintenancie,  viz:  — .$27,414  50. 

13.  Per  million  gallons  lai.sed  against  (dynamic)  head  into  tanks $132.58. 

14.  Pei-  million  gallons  rai.'^ed  one  foot  high  (dynamit!) 55. 

15.  Pang(!  of  piessure  on  mains  at  centre  of  the  city 00  to  115  lbs. 

Consumx'tion. 

1.  Estimated  total  population 25,000. 

2.  Estimated  population  on  lines  of  pipe  to  date 23,000. 

3.  Estimated  population  supplied  to  date 20,000. 

4.  ToLal  gallons  coiisiimcil  lor  tiir  year 205,08G,01(i. 
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5.  Average  dail}'  consiiiii|)timi  in  i;alloi)«; 563.368. 

6.  Gallons  per  day  to  each  inliahitant 22.53. 

7.  Gallons  per  day  to  each  consumer 26.15. 

8.  Gallons  per  day  to  each  tap 325. 

I'LMl'ING   STATION. 
Boilers. 

1.  Type,  horizontal  tubular;  number  of  boiler,  three;  size  of  two,  4  feet  6 

inches  x  14  feet;  size  of  one,  76  inches  x  16  feet  2  inches. 

2.  Grate  area 50.5  square  feet. 

3.  Steam  pressure  carried 66.04  lbs. 

4.  Average  temperature  of  feed  water 140.75  degrees. 

5.  Type — One   Worthington,  compound,  duplex,  direct  acting,  with  inde- 

pendent condenser.     Capacity — One  million  gallons  in  24  hours, 
n.     Type— One  Worthington,  Ingh  jiressure,  duplex,  direct  acting,  with  inde- 
pendent condenser.     Capacity — One  million  gallons  in  24  hours. 

7.  Type — One  Deane,  compound,  (lu|)lex,  direct  acting,  with   independent 

condenser.     Capacitj' — Two  and  one-half  million  gallons  in  24  hours. 

8.  Capacit}'^  per  revolution,  as  used  in  calculating  duty 70.00  gallons. 

9.  Static  head  on  pump  (Deane) 239,156  feet. 

10.  Dynamic  head  on  pump  (Deane) 240,302  feet. 

11.  Number  of  da3'S  pumping 229  days. 

12.  Total  pumping  in  hours 2,002.25  hours. 

13.  Average  pumping  time  per  da}' 8.74  hours. 

14.  Average  number  of  gallons  pumped  per  day's  run  902,927  gals. 

15.  Total  pumping  station  expenses  not  including  fuel SI, 665. 58. 

Monthly  Cotisumption. 


Month. 

Ave'ge  Consump- 
tion. 
6  a.  m.  to  6r.  M. 

Ave'tje  Consump- 
tion. 
6  P.  M.  to  6  A.  M. 

Total  Average 

Daily 
Consumption. 

Total   Consumption 
for  Month. 

December 

Jaiuuiry   

Febiuary 

March 

Ifi0,9.50 
163,947 
171,830 
16(5.435 
160,378 
163,372 
187,808 
207,276 
160,310 
154,048 
124,573 
136,639 

360,832 
337,658 
393,675 
378,763 
399,051 
467,041 
498,522 
499,240 
397,573 
382,086 
338,045 
349,534 

521,737 
501,606 
565,505 
545,198 
5.59,429 
630,413 
(i8(;,330 
706,516 
557,883 
536,116 
463,518 
486,173 

15,652,124 
15,549,781 
15,834,158 
16,901,1.35 

April 

Mav 

16,782,878 
19,542,822 
20,589,898 

•Ill  lie 

.July 

August 

September 

October 

21,902.008 
17,294.;580 
16,083,470 
14,369,054 

Noveuiber 

14,585,208 

Total 

1,957,566 
163,130 

4,802.920 
400,243 

6,760.424 
563,368 

205,086,916 
17,090,576 

Averages 
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Hainfall  at  Pumj^ing  Station. 

December  4.27  inches. 

January 3.62 

Februarj' -1.82 

March 1.36 

April 4.55 

May 5.25 

June.. 0.77 

July 1.85 

August 1.99 

September 2.07 

October 6.46 

November 3.77 


Total 40.78 
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6.  Dr.  Ara  M.  Paine,  James  C.  Moulton  and  Joseph  Jalbert  constitute  tlie 
boaid  of  health. 

7.  Gratuitous  vaccination  has  not  been  provided  for  uurini;-  the  past  year. 
S.     Undertakers  have  been  prompt  in  sending  in  their  returns. 

y.     Clergj'iuen  are  not  prompt  in  sending  in  tlieir  returns. 


WASHINGTON  COUNTY. 

CIIAULESTOWX. 

1.  There  has  been  no  work  for  the  promotion  of  pul)iic  liealtli  during  the 
past  }-ear. 

2.  There  is  no  pubHc  water  service. 
;j.     There  is  no  public  sewage  syst(Mn. 

4.  There  have  been  no  new  oidinances  for  sanitary  pui'posos,  l)ut  all  old 
ones  have  been  well  enforced. 

5.  The  town  council  is  the  board  of  health. 

G.  H.  L.  Stillman,  M.  D.,  is  the  health  otHcer. 

7.  Gratuitous  vaccination  has  not  been  provided  for. 

8.  Undertakers  have  quite  jn'omptly  sent  in  their  rctui'iis  of  death. 

9.  Clergymen  have  made  returns  very  i)roniptly. 


1.  There  has  Ijccn  no  work  foi-  the  iiromotion  of  iiublic  health  during  the 
past  yeai'. 

2.  There  is  no  public  water  service. 
l^.  There  is  no  public  sewage  system. 

4.  There  have  been  no  new  ordinances  relating  to  sanitary  matters  [)assed. 

5.  The  town  council  is  the  board  of  health. 
(').  There  is  no  health  officer. 

7.  Gratuitous  vaccination  has  not  been  i)rovided  lor. 

8.  Undertakers  are  liiirly  prompt  in  sen<ling  in  tlicii'  iclunis  of  dealli. 

0.  Clergymen  ■dvc.  n(tt  always  prompt  in  sending  in  Ibcir  maniagc  i-ctui'iis. 

HOl'KINTON. 

1.  An  ordinance  concerning  contagious,   infectious,  or  epidemic  diseases 
was  adopted  September  1,  1S!)4. 

2.  There  is  no  public  water  service. 
l^.     There  is  no  pubTu!  sewage  system. 

4.     'I'he  fojidwing  was  j)asscd  Septcmb<;r  1,  LS'Jl  :  • 
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rowx  OF  noi'k'fxroN. 

An     OKDINANCK     COKCKHMNO     roNTAGIOLS,     INKKCTKH  :S     Ol!     Kl'IDKMIC 

DlSKASKS. 

It  is  Ordained  by  the  Town  Council  of  tit  a  Toirn  of  Ilopkinton,  as  foUoics  : 

Section  1.  Every  ph)'sician  having  knowledge  of  the  existence  of  any  case 
of  contagions,  infectious  or  epidemic  disease  within  the  town  of  Ilojikinton, 
sliall  ininiediateij'  make  report  tliereof  in  writing  to  the  lieallli  officer  of  said 
town,  with  such  particiihirs  as  the  said  healtii  officer  may  indicate  on  blanks 
furnished  for  that  purpose,  and  said  health  officer  shall  without  delay  cause 
ti)  be  placed  upon  such  house  or  place,  a  card  bearing  the  name  of  such  disease, 
w  hich  card  shall  not  be  rei^ioved  except  by  permission  of  such  health  officer. 

SkC.  2.  The  diseases  referred  to  in  the  preceding  section  shall  include 
cliolera,  yellow  fever,  typhus  fever,  tyi)hoid  fever,  cerebro  spinal  meningitis, 
diphtheria,  small-pox,  scarlet  fevei'  and  measles  and  sudi  other  contagious, 
infectious  and  e[)idemic  diseases  as  the  town  council  may  from  time  to  time 
direct. 

Sicc.  a.  Any  physician  who  shall  fail  to  comply  with  the  two  next  preced- 
ing sections,  shall  be  lined  not  less  than  two,  nor  more  than  ten  dollars  for 
eacli  day  of  such  neglect,  after  having  knowledge  thereof  as  aforesaid. 

•Sec.  4.  No  person  living  in  a  family  where  there  is  a  case  of  small-pox, 
shall  attend  sdiool  until  the  patient  sliall  have  i)assed  the  i)erioil  of  desiccation 
(falling  oil  of  scabs),  and  until  the  house  has  been  properl}'  fumigated. 

Sec.  5.  No  i)erson  living  in  a  family  where  there  is  a  case  of  scarlet  fever, 
shall  attend  school  until  five  weeks  from  the  beginning  of  llie  last  case,  and 
until  the  house  has  been  i)ro[)erly  fumigated. 

Sec.  6.  No  person  living  in  a  familj'  where  tliere  is  a  case  of  diphtheria, 
shall  attend  school  until  one  week  after  the  recovery  of  the  patient,  and  until 
the  house  has  been  properly  fumigated. 

Sec.  7.  Xo  i)erson  living  in  a  faujily  where  there  is  a  case  of  measles,  shall 
attend  school  until  one  week  after  recovery,  and  until  dequamation  (peeling  oil 
of  the  skin)  shall  have  ceased. 

Sec.  S.  Xo  pers(jn  with  wliooi>ing-cougli,  nuinips  or  cliickcn-pox,  shall 
attend  school  until  complett;  recovery. 

Sec.  0.  The  five  iireccding  sections  sliall,  \\hen  deemed  necessary  by  the 
health  ofiker,  be  extended  to  all  persons  living  in  the  same  house  where  the 
above  diseases  exist;  and  when  deemed  necessary-,  tlie  health  ofiicer  may  ex- 
tend the  period  of  isolation  specified  in  same  sections. 

Sec.  10.  A  certifii-ate  from  tlie  health  officer,  stating  that  tlie  re([uired  time 
has  elapsed  and  iliat  fumigation  has  been  properly  performed,  will  be  re(pured 
by  the  teachei-,  before  tlie  person  referred  to  in  the  fourth,  fifth  anil  sixth 
sections  of  this  ordinance  can  be  admitted  to  school. 

Sec.  11.     Xo  undeitaker  shall  conduct  or  allow   to   be  conducted,   public 

funeral  ceremonies  over  the  bndv  of  any  person  dying  of  any  disease  enumer- 

.  ated  in  section  two  of  this  ordinani-e,  without  special  permission  from  the 

health  ofiicer  or  town  council,  and  any  undertaker  violating  the  provisions  of 

this  section  shall  be  fined  ten  dollars  for  each  ottence. 
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Sec.  12.  The  body  of  eveiy  huiiiau  being  buried  within  the  nuinit'ipal 
limits  of  this  town,  shall  be  so  buried  that  the  top  of  the  coffin  or  receptacle 
containing  said  bodj',  shall  be  at  least  three  feet  below  the  usual  surface 
of  the  ground  where  buried.  Whoever  buries  or  inters  a  body  at  a  less  depth, 
without  special  permission  from  the  town  council,  shall  be  fined  ten  dollars 
for  everj-  such  oftence. 

Sec.  13.  Id  all  cases  where  default  shall  be  made  iu  the  payment  of  the 
fine  and  costs  imposed  bj'  the  court,  for  violation  of  this  ordinance,  each  and 
every  person  upon  whom  such  fine  and  costs  shall  be  imposed,  shall  be  com- 
mitted to  the  Washington  Count}-  jail,  until  sentence  be  performed  in  all  its 
parts. 

Sec.  14.  It  shall  be  the  duty  of  the  health  officer  to  complain  of  and  prose- 
cute to  final  judgment  all  violations  of  this  ordinance,  and  he  shall  be  entitled 
to  one-half  of  all  the  fines  recovered  b}^  virtue  hereof,  and  the  other  lialf  he 
shall  paj'  into  the  town  tieasur}'. 

Sec.  15.  This  ordinance  shall  go  into  operation  and  eftect  September  1st, 
A.  D.  1894.     A  true  copy. 

Attest:  E.  K.  Allen,  Council  Clerk. 

G.  A.  Langworthv,  Health  Officer,  Canonchet,  It.  I. 

5.  The  town  council  is  the  board  of  health. 

6.  George  A.  Langworth}'  is  the  health  officer. 

7.  Gratuitous  vaccination  has  not  been  provided. 

8.  Undertakers  and  clergymen  are  promjit  in  sending  in  their  returns 

NAHUAGANSETT. 

1.  There  has  been  no  work  for  the  promotion  of  public  health  during  the 
past  year. 

2.  About  one-tenth  of  the  resident  population  is  supplied  with  water  from 
the  Wakefield  Water  Co. 

3.  The  District  of  Narragausett  has  a  sewage  system  of  about  12,000  feet 
in  aggregate  length,  and  about  ten  per  cent,  of  the  resident  population  are,  con- 
nected therewith. 

').     The  district  council  is  the  board  of  Iiealth. 

0.  liBwis  A.  Champlin  is  the  health  ofilcer. 

7.  Gratuitous  vaccination  has  not  been  provided  for  during  tlie  past  year. 

8.  l.iidertakers  and  clergymen  are  not  prompt  in  sending  in  their  returns. 

NOKTII    KINfiSTOWN. 

1.  'i'lif-re  has  been  no  si»c(-ial  work  for  tin;  promotion  of  public  h<!altli  during 
tlie  past  year. 

2.  There  has  been  no  intnjduction  or  extension  of  tlie  water  service  for  gen- 
eral use. 

3.  There  is  no  public  sewage  system. 
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4.  No  new  oidiiiances  have  been  enacted  since  18Sfi. 

').  The  town  counoil  is  tlie  bf>anl  of  lieaJlh. 

6.  Lauce  de  Jongh  is  tlie  health  oflicei'. 

7.  Gratuitous  vaccination  has  not  been  provided  for. 

8.  Undertaker'*  and  clcrgynien  have  made  prompt  returns  this  year. 

KICIIMONI). 

1.  There  has  been  no  work  for  the  proin(-tion  of  public  liealth  durinjj;  tlie 
past  year. 

2.  There  has  been  no  nitroduction  of  water  service. 

3.  There  is  no  public  sewage  system. 

An   Ordinanck   i\  Rklation  to  tiiic  Prevention  and  Spreading  of 
Contagious  Diseases. 

November  23,  1893. 
It  is  ordained  hy  (he  Town  Council  of  the  Tovn  of  Bichmond,  as  foUovs  : 

Section  1.  Anj^  person  who  shall,  witliout  the  permission  of  the  town 
council,  remove,  destroy,  obliterate,  or  deface  wholly  or  in  part  any  jirinted  or 
written  notice  or  sign,  which  shall  have  been  posted,  set  up,  or  displayed  to 
indii;ate  the  existence  of  any  contagious  or  infectious  disease,  on  any  house  or 
l)remises,  shall  be  fined  not  exceeding  twenty  dollars  for  each  offence. 

Sec.  2.  The  body  of  any  person  who  shall  have  died  of  small-pox,  diph- 
theria, scarlet  fever,  yellow  fever,  typhus  fever,  cholera,  or  any  contagious  or 
infectious  disease,  shall  not  be  carried  into  any  church,  hall,  building,  or  to 
any  |)ublic  i)lace  in  this  town,  for  tlie  purpose  of  coiuhicting  fuiioial  services, 
without  a  permit  in  wiillng  being  lirst  hud  from  the  board  of  licaltli  of  said 
to  w  n . 

Sec.  ',i.  The  funeral  of  any  person  dying  from  any  of  the  above  named 
diseases  shall  be  conducted  privately,  and  no  person  allowed  to  attend  the 
same  except  those  whose  attendance  is  necessary  to  give  tlie  body  a  decent  and 
Cliristian  burial. 

Sec.  4.  Any  person  violating  eitlici-  of  the  two  jireceding  se<'tions  shall, 
u])on  conviction,  be  lined  not  less  than  live  dollars,  nor  more  than  twenty 
dollars. 

An  Ordinance  in  Relation  to  Nuisances. 

It  is  ordained  Inj  the  Tofn  Connril  of  liirhmond  as  foUofs  : 

Section  1.  It  shall  be  thedutj-of  tlie  police  constables,  town  sergeant,  and 
constables  of  tliis  town,  to  examine  into  the  state  and  condition  of  every  place 
and  part  of  this  town,  where  he  shall  suspect  or  be  informed  that  there  exists 
any  matter  or  thing  which  is  or  may  be  piejudical  to  the  health  of  the  inbabi- 
taiits  thereof. 

Sec.  2.  Whenever  it  shall  appear  to  the  satisfaction  of  the  town  council  i)f 
tills  town  that  there  exists  u|)on  any  premises  owned  or  occupied  by  any  pi-i- 
son  or  corporation,  any  dirt,  ofial,  or  animal  or  vegetable  matter,  or  the  con- 
tents of  any  Ijarn,  hog-pen,  privy,  drain  or  vault,  calculated  to  injure  the  health 
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of  the  inhabitants  of  this  town,  or  bv  noxious  air  to  annoy  tlie  neighborhood, 
and  that  such  nuisance  or  annoyance  may  be  abated  at  an  expense  not  exceed- 
ing ten  dollars,  the  owners  or  occupants  of  such  premises  shall  be  forthwith 
notified  in  writing  of  the  existence  of  such  nuisance  or  annoyance  by  the  town 
council,  and  directed  forthwith  to  abate  tlie  same,  and  if  such  nuisance  or  an- 
noyance shall  not  be  abated  within  twenty-four  hours  after  sucii  notice,  the 
town  council  shall  authori/e  in  writing  tlie  shcrifl"  of  the  county  of  Washing- 
ton, his  deputies,  or  the  town  sergeant  or  either  of  the  constables  or  police 
constables  of  said  town,  to  cause  such  nuisance  or  annoyance  to  be  abated,  and 
the  town  council  shall  order  the  expenses  thereof,  not  exceeding  ten  dollars,  to 
be  paid  out  of  the  town  treasury  to  the  said  officer  abating  the  same,  and  the 
owner  or  occupant  of  such  premises  shall  pay  a  penalty  of  ten  dollars,  for 
which,  together  with  the  penalty  aforesaid,  the  said  owner  or  occupant  shall 
be  liable,  and  the  same  shall  be  recovered  for  tb.e  use  of  said  town  in  an  action 
of  debt  in  the  name  of  the  town  treasurer,  before  any  couitof  competent  juris- 
diction. 

Sec.  3.  Whenever  it  shall  appear  to  the  satisfaction  of  the  town  council  of 
said  town  that  there  exists  upon  the  premises  owned  or  occu[)ied  by  any  per- 
son or  corpoi-ation,  any  matter  or  thing  injurious  to  the  health  of  the  inhabi- 
tants of  any  part  of  said  town,  or  which  may  originate  or  conduce  to  the 
spreading  of  any  infectious  or  contagious  disease,  and  that  the  expense  of 
abating  such  nuisance  or  danger  to  health  will  exceed  the  sum  of  ten  dollars, 
the  owner  or  occupant  of  such  premises  upon  which  such  nuisance  exists,  or 
the  person  who  may  have  caused,  continued,  oi'  permitted  the  said  nuisance, 
shall  be  forthwith  notified  to  appear  before  the  town  council  at  such  time  as 
the  council  shall  appoint,  to  show  cause;  why  said  nuisance  shall  not  be  abated 
or  removed;  and  said  council,  upon  satisfactory  evidence  to  them  submitted, 
that  said  nuisance  or  danger  to  healtli  exists,  may  order  the  shcrill"  of  said 
county,  his  deputies,  the  town  sergeant,  or  either  of  the  constables  or  i)olice 
constables  of  said  town,  to  forthwith  abate  the  same,  and  the  expenses  thereof 
shall  be  paid  out  of  the  town  treasury,  and  be  lecovered  from  the  party  caus- 
ing or  continuing  the  same,  together  with  a  penalty  of  twenty  dollars,  in  the 
niaiiufr  prescrilx'd  iu  llie  next  preceding  section. 

An  <)i;i»inanck  in  Kklation  to  tiik  llEfiiSTHAXiuN  OF  liiirriis  and  Dkatiis, 

AND   TUK    iN'iKUMKNT   OF   TIIK   DFAD. 

li  is  ordained  hij  Lhc   Toi'-n   Coniiril  of  the   7V//'-»,  af  liirlniunid,  tin's  IMIi  daij  <if 
./(i.uuarij.  IHtJt,  usj'dllon-s: 

Section  1.  'I'here  shall  lie  appoiuLcd  by  lln'  town  council  a  snllicicnt  num- 
ber ot  persons  to  a(;t  as  undci'laUci-s,  rcnmn'nblc  at  Ibc  pleasure,  ol'  llu;  town 

C(»uncil. 

•  Sec.  2.  Wlienever  any  person  shall  die  in  lliis  town,  it  shall  be  the  duty  of 
the  physician  attending  in  bis  or  h(!r  last  sickness,  u[)on  application,  to  furnish 
to  the  undertaker  attending  the  funeral,  a  certificate,  giving  the  name  of  the 
pcr.son,  date  of  death,  and  tin;  disease;  oi-  tin;  cause  of  his  or  her  death. 

Sec.  3.  Every  |»hysician  omitting  ov  refusing  to  furnisii  such  certificate, 
as  aforesaid,  shall  forfeit  and  pay  tlie  sum  of  live  dollars  foi'  eactli  ollence. 
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Sec.  4.  No  person  «li;ill  bmy,  or  placo  in  a  tomb,  or  remove  from  rlie  town, 
or  otherwise  dispose  of,  the  body  of  any  liuman  boino:  wlio  shall  die  in  this 
town,  without  first  reporting  the  death  to  the  town  clerk,  and  obtaining  a  per- 
mit from  him. 

Sec.  ;').  No  i)ermit  sliall  be  given,  as  provided  in  section  four,  until  tlie 
town  I'lerk  is  furiiishod  with  the  information  in  relation  to  the  deceased  person 
required  by  the  laws  of  the  state  for  record,  so  far  as  the  sanie  can  be  ascer- 
tained, together  with  the  physician's  certificate  of  the  cause  of  deatli,  when- 
ever a  physician  has  been  in  attendance,  or  a  coroner's  certificate,  whenever  a 
coroner's  inquest  has  been  held.  Whenever  a  permit  for  burial  is  applied  for, 
in  a  case  of  deatli  without  tlie  attendance  of  a  physician,  or  if  it  is  impossible 
to  obtain  the  physician's  certificate,  it  shall  be  the  duty  of  the  town  clerk  to 
investigate  the  case  as  far  as  may  Ije  necessary;  and  when  he  has  obtained 
satisfactory  evidence  in  relation  to  the  cause  and  circumstances  of  the  death, 
he  shall  give  a  ijermit.  If  not  satisfied  in  relation  to  the  cause  and  circum- 
stances of  the  death,  or  if,  in  his  opinion,  the  public  good  requires  it,  he  shall 
report  the  case  to  a  coroner  for  investigation. 

Si-:c.  0.  Whenever  the  bodj-  of  a  human  being  who  has  dietl  out  of  the  town 
shall  be  brought  here  for  buiial,  the  undertaker,  or  other  person  attending  tlie 
funeral,  shall  furnish  the  report  required  in  sections  four  and  five,  with  the 
exception  of  the  physician's  certificate. 

Skc.  7.  Every  person  violating  any  of  the  provisions  of  this  ordinance  shall 
pay  a  fine  of  not  less  than  live  dollars,  nor  more  than  twenty  dollars. 

.5.  The  town  rouniil  is  the  hoard  of  health. 

G.  .John  L.  Kcnyon  is  the  health  ollicer. 

7.  Gratuitous  vaccination  has  not  been  provided  for. 

S.  llndeitakcrs  and  clergymen  arc  pi-ompt  in  sending  in  their  rcLuins. 

SOI  TII    ICIXCSTOWX. 

1.  There  has  been  no  work  for  the  promotion  of  public  health. 

2.  'J'here  has  been  no  extension  of  the  water  service. 

4.  There  have  been  no  new  ordinances. 

5.  The  town  council  is  the  board  of  health, 
(i.     F.  C.  Gould  is  the  health  officer. 

7.  Gratuitous  vaccination  has  been  provided  and  is  not  yet  completed. 

8.  I'lidertakers  are  more  prompt  than  formerly. 

9.  Clergymen  make  returns  of  marriages  promptly. 

WESTEULV. 

1.  There  has  Ixhmi  no  work  foi-  the  promotion  of  public  health  during  the 
past,  year. 

2.  Some  extension  of  the  water  service  for  general  use;  about  forty  per 
cent,  of  the  populalion  ar<'  now  supplied  with  water. 
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3.  No  addition  has  been  made  to  the  sewage  system.  (See  report  of  1S91, 
p.  SO.)  Ordinances  exist  relative  to  suppression  of  nuisances,  control  of  con- 
tagious diseases  and  burial  of  the  dead,  and  also  in  regard  to  vaccination. 

4.  There  have  been  no  new  ordinances  relating  to  sanitar}"^  affairs. 

5.  The  town  council  is  the  board  of  health. 

6.  The  health  officers  are  Benj.  York  and  James  M.  Pendleton. 

7.  The  number  of  vaccinations  during  the  }^ear  were  very  few. 

8.  Undertakers  and  clergymen  report  promptly. 


REPORTS   OF 


HEALTH   OFFICERS 


1894. 


CIRCULAR  TO  HEALTH  OFFICERS. 


Following  the  practice  of  previous  years,  and  in  order  to  ascertain 
what  degree  of  interest  was  taken  in  the  work  of  sanitary  inspection  ; 
what  knowledge  of  the  prevalence  of  contagious,  infectious,  or  other 
acute  and  dangerous  diseases  ;  what  means  had  been  taken  to  prevent 
the  si)read  of  such  diseases  ;  and  what  other  work  had  been  accom- 
plished in  the  different  towns  by  the  Health  Officers  of  the  same  during 
1894,  the  following  circulars  were  sent  at  the  close  of  the  year: 

CIRCULAR  No.  131. 
Office  of  Secretary  of  the  State  Boakd  of  Health, 

PiJOViDENCE,  .Tan.  1,  1895. 
To  the  Health   Officer  of 

Dear  Sn? :— An  important  feature  of  tlie  Annual  Report  of  tlie  Rliode  Island 
State  Board  of  Ilealtli  is  tliat  of  giving  a  i-onnected  history  of  the  occurnMice 
of  contagious  jind  epidcniic  diseases  from  year  to  year,  as  the^-  may  have  pre- 
vniled  in  the  diflorent  towns,  whether  epidemically  or  in  a  less  degree,  together 
with  the  lofutioM  in  the  town  (vilhige  oi-  otlierwise),  and  season  of  the  year. 

If  the  proportion  of  the  fatal  cases  to  the  whole  number  of  the  cases  of  the 
same  disease  could  be  given,  the  value  of  such  reports  would  be  very  much 
enhanced.  Such  proportion  can  be  ascertained  only  in  such  towns  as  by  to>rn 
ordinance  require  physicians  to  report  all  cases  of  such  diseases  as  come  witliin 
their  cbai-ge. 

An  approximate  proportion  can,  however,  be  given,  after  the  subsidence  of 
the  disease,  by  inquiry  of  persons  living  in  the  immediate  neighborhood  of  the 
l)revalence  of  such  disease,  as  to  the  number  of  the  sick,  or  by  Imuse  to  house 
visitation  wliere  the  sickness  occurred,  with  the  same  in(piiiy,  and  by  the  com- 
parison of  the  deaths  where  recoveries  are  ascertained. 

It  is  for  the  purpose  of  obtaining  such  information,  in  full  or  approxin)ate, 
and  also  what  may  have  been  done  to  prevent  and  restrict  diseases,  that  the 
questions  in  the  enclosed  circular  (No.  132)  are  sent  to  the  various  Ilealtli 
Officers  of  the  State. 
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If,  therefore,  you  will  have  the  kindness  to  reply  to  the  questions  in  the  said 
circular,  according  to  the  best  knowledge  you  have  been  able  to  obtain,  and 
forward  in  the  enclosed  stamped  envelope,  you  will  favor  one  of  the  most  im- 
portant interests  of  the  State,  and  great!}'  oblige, 

Yours  truly, 

GAKDNER  T.  SWARTS, 

Sec.  State  Board  of  Health. 


CIRCULAR  No.  132. 

Dear  Sir: — Replies  to  the  following  questions,  as  suggested  in  the  accom- 
panying circular  (Xo.  131)  are  respectfully  solicited;  said  replies  to  be  made 
on  this  circular,  following  each  question : 


Xame  of  town. 


2.     Name  of  health  officer. 


3.  Have  there  been,  within  j^our  knowledge,  any  epidemics,  or  any  large 
prevalence  of  contagious  or  infectious  diseases  in  j'our  town  during  1894  ?  If 
so,  of  what  disease  or  diseases  ?  in  what  locality  or  localities?  how  many  of 
each  disease  ?  number  of  deaths  ?  and  in  what  months  of  the  year  ? 


Locality. 


No.  of  Cases. 


No.  of  Deaths. 


Months  iu  which  they  occurred. 


4.     ^Vas  isolation  maintained  or  attempted?* 


T).     What  proportion  of  the  sick,  if  any,  were  isolated? 


G.  Was  any  iiis|)ection  of  premises  made,  where  sickness  prevailed,  as  to  the 
sanitary  condition  of  the  cellars,  pantricss,  sinks,  sink  drains,  water  closets,  if 
any,  cess-pools,  out-house  privies,  distance  of  wells  from  accumulations  of 
filth,  etc.,  etc.?    If  so,  please  give  a  general  statement  as  to  whether  they  were 


^According  to  the  bcHt  knowledge  obtainable. 
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sanitarily  in  conditions  o^ood  or  b:id,  or  if  anytliini^  or  place  was  uiuisuail\- 
unsanitary,  give  a  full  descrii)tion.  Or  if  the  cause  of  any  outbreak  of  disease 
was  found,  please  state  what? 


7.     Did  you  make  any  sanitary  inspections  during  1804,  by  order  of  the  town 
council  or  from  your  own  option  ?    If  so,  what  were  the}'  and  how  made  ? 


8.  Do  you  know  of  any  location  in  your  town  that  seems  to  be  particularly 
unhealthy  to  an}'  considerable  number  of  persons?  If  so,  and  the  cause  is 
suspected,  can  sucli  cause  be  removed  at  any  reasonable  expense  ? 


9.  Do  you  report  to  your  town  council  nuisances  dangerous  to  the  public 
health,  or  unsanitary  premises  within  your  knowledge;  or  of  buildings  unsafe 
for  occui)ants  in  case  of  fire?    (See  Chapter  495,  Section  G,  Public  Laws.) 

10.     Has  there,  to  your  knowledge,  been  an}'  contamination  of  any  of  the 
water,  milk  or  ice  supjilies  in  your  town  ? 


11.    Please  give  names  and  addresses  of  dealers  in  ice  in  your  town: 


REPORTS  OF  HEALTH  OFFICERS. 


BRISTOL  COUNTY, 


1.  Barringtox. 

2.  A.  C.  Pierce,  health  officer. 

3.  There  have  been  no  epidemics  during  the  past  year. 

4.  Isolation,  more  or  less  complete,  is  attempted  in  all  contagious  diseases, 
where  such  a  thing  is  possible. 

5.  When  an  over  large  family  occupies  a  very  small  house,  isolation  is  not 
practicable. 

6.  No  official  inspection  was  made,  where  sickness  prevailed,  as  to  the  sani- 
tary condition  of  cellars,  sink  drains,  out  buildings,  etc. 

7.  No  sanitary  inspections  were  made  during  tlie  past  year.* 

8.  The  people  living  in  the  vicinity  of  the  clay  banks  of  brick  yards  are 
very  subject  to  malarial  infection.     No  other  unhealthy  localities  are  known. 

9.  I  have  never  reported  to  the  town  council  any  nuisances  dangerous  to  the 
public  health,  any  unsanitary  premises  within  my  knowledge,  or  any  buildings 
unsafe  for  occupants  in  case  of  fire. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  any  of  the  water, 
milk  or  ice  supplies  of  this  town. 

11.  VV.  A.  Leonard,  of  Drownville,  and  Kbenezer  Tiffiiny,  of  Barrington,  are 
the  ice  dealers  of  this  town. 

1.  Bristol. 

2.  George  H.  Peck,  health  officer. 

3.  There  have  been  no  epidemics  during  the  past  year.  The  following  con- 
tagious diseases  have  been  reported  :  Typhoid  fever,  ten  cases,  wliich  occurred 
as  follows:  January,  one;  July,  one;  August,  one;  September,  two;  October, 
two;  November,  three,  and  one  death.  Scarlet  fever,  eight  cases;  January, 
seven;   February,  one.     Typhus  fever,  one  case  in  June.     Varicella,  seven 


♦The  town  ordinance  In  rclution  to  the  duties  of  tlio  health  oflicer  wan  not  adopted  by  the  town 
council  until  late  in  the  year  1894,  licnce  the  lack  of  any  odlcial  action  of  the  lieallh  olllcer  for  the 
year.    'J"hc  health  officer  hud  no  InHtructionn  or  authority  to  act. 
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cases;  June,  fivo;  Julj',  two.     Kotheln,  one  case  in  January.     Measles,  seven 
cases;  January,  two;  February,  two;  March,  two;  and  May,  one. 
4.     Isolation  was  maintained  in  scarlet  and  typhus  fever. 

6.  Inspection  of  premises  where  sickness  prevailed  was  made,  and  sanitary 
condition  of  cellars,  sink  drains,  out  buildings,  etc.,  was  found  to  be  fairly 
good. 

7.  Inspection  of  cesspools,  vaults,  and  private  sewers  were  made,  and  such 
as  were  dangerous  were  ordered  to  be  cleaned. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  I  have  n'i)ortcd  to  the  town  council  all  nuisances  dangerous  to  the  public 
health,  and  all  unsanitarj-  premises  within  my  knowledge. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  any  of  the  water, 
milk  or  ice  supplies  of  this  town. 

11.  John  P.  Reynolds  is  the  ice  dealer  of  this  town. 

1.  Wakkkn. 

2.  Michael  B.  Conroy,  health  ollicer. 

3.  There  have  been  no  epidemics  during  the  past  year. 

6.  Several  insi)ections  of  privy  vaults  and  cellars  liave  been  made,  but  none, 
to  my  knowledge,  have  caused  any  disease. 

8.  No  unhealthy  localities  in  this  town  ;ire  known. 

9.  All  nuisances  dangerous  to  the  juiblic  health,  and  all  unsanitary  premises, 
where  any  such  exist,  are  reported  to  the  town  council. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  any  of  the  water, 
milk  or  ice  supplies  of  this  town. 

11.  Ebenezer  Tiffany,  of  Harrington,  John  H.  Brown,  of  Warren,  and  Walter 
H.  Bosworth,  of  Warren,  are  the  ice  dealers  of  this  town. 


KENT   COUNTY. 

1.  COVKNTKV. 

2.  A.  C.  Richmond,  M.  D.,  health  ollicer. 

3.  An  epidemic  of  typhoid  fever  of  two  months  duration  (July  and  August, 
1894),  occurred  at  Anthony,  during  which  there  were  eight  cases  and  two 
deaths. 

4.  Isolation  was  maintained. 

5.  All  of  the  sick  were  isolated.  None  but  those  who  had  care  of  them 
were  admitted. 

6.  Inspection  was  made.  In  two  families  it  was  found  that  the  cpsspool 
leaked  into  the  cellar,  but  in  all  other  cases  no  unsanitary  causes  could  be 
found. 
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7.  All  cellars,  privj'  vaults,  etc.,  were  dulj'  inspected,  aud  all  unsanitary 
causes,  wliere  an}'  sucli  existed,  were  removed. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  As  yet  there  has  been  no  reason  to  make  any  reports  pertaining  to  un- 
sanitary premises  or  unsafe  buildings. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  tliis  town. 

11.  Job  Manchester,  of  Anthony,  and  Daniel  Wood,  of  Washington,  are  the 
ice  dealers  of  this  town. 

1.  East  Greenwich. 

2.  E.  G.  Carpenter,  M.  D.,  health  otticer. 

3.  There  have  been  no  epidemics  during  the  past  year. 

4.  The  few  sporadic  cases  of  contagious  diseases  have  been  isolated,  or  as 
nearly  as  possible. 

6.  Some  cases  of  bad  drainage  have  been  attended  to,  but  nothing  unusually 
unsanitary  has  been  found, 

7.  Inspections  of  sink  drains,  cesspools,  privies,  etc.,  were  made  from  my 
own  option  and  from  the  complaints  of  neighbors. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  Keports  are  made,  when  necessary,  to  the  town  council  in  regard  to  un- 
sanitary premises,  unsafe  buildings,  etc. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  G,  E.  yweet,  of  East  Greenwich,  and  George  Sunderland,  of  East  Green- 
wich, are  the  ice  dealers  of  this  town. 

1.    West  Greenwich  has  no  health  officer. 

1.  Warwick. 

2.  Albert  G.  Spragae,  M.  D.,  health  officer. 

',i.  'J'here  have  been  no  epidcmi(!S  during  tlie  past  year.  The  contagious 
diseases  reported  have  been  as  follows:  In  March  and  A])ril,  thirty  cases  of 
scarlet  fever;  and  in  Februaiy,  March,  April  and  August,  nine  cases  of  ty- 
phoid fever.  The  scarlet  fever  occurred  in  Pawtuxet,  Lakewood  and  vicinity, 
and  the  typhoid  fever  was  scattered  all  over  the  town.  Tlie  nun)ber  of  deaths 
in  each  Instance  was  unknown. 

4.  Isolation  was  maintain(!d. 

5.  All  the  sick  were  isolated. 

6.  Inspection  was  made  where  sickness  prevailed  as  to  the  sanitary  condi- 
tion of  cellars,  sink  drains,  etc.,  but  no  cause  could  b(!  found  to  account  for  the 
outbreak. 

7.  Sanitary  inspections  were  made  on  the  complaint  of  diUcrent  individuals. 
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8.  No  unhealthy  location  in  this  town  is  known. 

9.  All  unsanitary  premises  and  public  nuisances  with  the  exception  of  un- 
safe buildings  are  reported. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  Manchester  Jiros.  and  Spring  Lake  Ice  Co.  are  the  ice  dealers  of  this 
town. 

NEWPORT    COUNTY. 

1.  Jamestown. 

2.  Abbott  Chandler,  health  officer. 

3.  Only  one  c^ise  of  scarlet  fever  was  reported  during  the  past  year, 

V).  Inspections  were  made  where  sickness  prevailed  as  to  the  sanitary  con- 
dition of  cellars,  sink  drains,  out  houses,  etc.,  and  eveiything  was  found  in 
good  condition. 

7  Inspections  were  made  in  the  thickly  settled  part  of  the  town,  and  all 
privy  vaults  and  sink  drains  were  put  in  good  condition. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  dangerous  buildings,  and  unsanitarv  pi-omises  are 
reported  to  the  town  council. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  Isaac  L.  Clarke  and  Amos  ly.  Focliam  are  the  ice  dealers  of  this  town. 

1.     LiTTi.E  Co.Mi'TOX  has  no  health  officer. 

1.  MlDDLETOWX. 

2.  John  Pechham,  health  (tflicer. 

3.  No  epidemics  occurred  during  the  past  year,  onl\'  a  few  light  cases  of 
whooping  cough. 

4.  Isolation  in  regard  to  schools  and  churches  was  maintained. 

5.  All  of  the  sick  were  isolated. 

6.  Inspection  of  premises  where  sickness  prevailed  was  made  but  nothing 
unsanitary  was  found. 

7.  Inspections  were  made  during  the  past  year,  and  at  my  own  option,  of 
sink  drains  and  privies. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances  are  reported  to  the  town  council,  as  they  cannot  be 
abated  without  so  doing. 

10.  Contamination  has  taken  place  if  sink  drains  and  closets  can  contaminate 
water. 

11.  There  are  no  ice  dealers  in  this  town. 

10 
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1.  New  Shoueiiam. 

2.  H.  A.  Mott.  health  olViccr.     No  report. 

1.  Newport. 

2.  George  (.'.  Shaw,  he.alth  officer. 

3.  Tliere  have  been  no  epkiemics  duriiio-  tlie  i)ast  jear.  Tlie  contagious 
diseases  reported  have  been  as  follows:  Scailet  fever,  Jaiiinuy,  six  cases; 
February,  five;  March,  nine;  April,  seven;  Maj-,  eight;  June,  two;  Septem- 
ber, four;  Novenil)er,  two;  December,  eleven;  total,  fifty-four,  and  one  death. 
Diphtheria,  Mardi,  one;  May.  one;  June,  four;  August,  three;  September, 
one;  October,  four;  Novembei-,  six;  December,  three;  total,  twent3'-three, 
and  five  deaths.  Typhoid  fever,  January,  two;  February,  one;  March,  three; 
May,  three;  July,  one;  August,  two;  September,  one;  October,  one;  Novem- 
ber, two;  total,  sixteen,  and  ten  deaths. 

4.  Isolation  was  maintained. 

5.  All  cases  of  scarlet  fever  and  diphtheria  were  isolated. 

G.  Inspection  was  made,  where  sickness  prevailed,  of  cellars  sink  diains, 
out  houses,  etc. 

7.     Sanitary  inspections  were  made  from  house  to  house  during  the   past 
ye:ir. 
11.     The  Arctic  Ice  Co.,  the  Newport  Ice  Co.,  and  the  ('itizens  Ice  Co.,  are  the 
ice  dealers  of  this  eily. 

1.  POUTSMOLTH. 

2.  William  T.  Harvey,  health  officer. 

3.  Thei'e  has  been  no  epidemic  during  the  i)ast  year. 

6.  No  inspection  of  premises  where  sickness  |)i-(!vailed  was  made.  The 
sanitary  conditions  are  generally  good. 

7.  No  .sanitary  inspections  were  made  during  tlie  past  year. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  All  pubTK;  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  town 
council. 

10.  There  lias  licjrsn,  to  my  knowledge,  no  coiitaiiiiiiatioii  of  the  water,  milk 
oi'  ice  supplies  of  this  town. 

11.  Nelson  If.  IJead  is  the  ice  deaicjr  of  this  town. 

1.  'J'lVEKTON. 

2.  (ireen  'J'rip,  h(!alth  officer.     No  report. 

J'KOVIDENCE   COUNTY. 

1.       1)1   KKII.IA  ll-EE. 

2      'I'lioiiias  (^iiinii,  heallli  officer. 
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li.  Nu  cpicleniics  ocTuned  chning  the  past  year.  Tliere  were  nineteen  cases 
of  scarlet  fever,  which  were  located  in  Pascoag,  Harrisville  and  Turkeyville, 
and  occurred  during  the  following  months:  June,  one  case;  July,  five;  Au- 
gust, one;  October,  seven;  Xovenibei-,  two;  December,  three;  and  no  deaths. 

4.  Isolation  was  maintained. 

5.  All  of  the  sick  were  isolated. 

6.  The  sanitary  conditions  of  the  town  are  fair. 

7.  A  sanitary  insi)ection  of  sink  drains  and  privy  vaults  on  the  complaint 
of  a  tenant,  and  thoy  were  thoroughl}'  cleaned  out  and  put  in  order. 

S.     No  unhealthy  lucaiitii-s  in  lliis  town  are  known. 

9.  All  public  nuisances,  unsanitary  i)remises,  etc.,  are  reported  to  the  town 
council. 

10.  There  has  been,  to  m}-  knowleilgc,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  Samuel  F.  Thayer  and  It.  S.  i^c  F.  \V.  NVood,  of  Harrisville,  and  John  F. 
Moore,  of  Pascoag,  are  the  ice  dealers  of  this  town. 

1.     Ckanstox. 

•2.     Dan  O.  King,  M.  D.,  health  ollicer. 

.'5.  A  few  cases  of  diphtheria,  and  a  few  deaths  from  the  same,  occurred 
during  the  months  of  April,  ^lay  and  June.  Scarlet  fever,  from  which  there 
were  seven  deaths,  was  verj-  prevalent  during  the  year. 

4.  Isolation  was  maintained. 

5.  Orders  were  given  for  all  cases  of  contagious  diseases  to  be  isolated  in 
sejiarate  rooms. 

G.  Inspection  was  n)ade  of  the  village  of  the  Cranston  Print  Woiks  which 
was  found  to  be  In  a  ver^-  bad  sanitary  condition. 

7.  Several  sanitary  inspections  were  made  during  the  jtasl  year  by  order  of 
the  town  council. 

.S.  The  (»nly  unhealthy  locality  in  this  town  is  tin;  vill.igc  of  the  Cranston 
Print  \V()rks,  which  could  very  easily  be  rendered  lieallliy  with  pi-oi)er  care 
and  reas(jnable  expense. 

I).  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  t()wn 
counc;!!. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  The  Auburn  Ice  Co.  arc  the  ice  dealers  of  this  town. 

1.  CfMBICKI.AND. 

2.  Oeoige  B.  Haines,  health  ollirci'. 

.5.     There  have  been  no  ei)ideniics  during  the  i)ast  3'ear.     The  health  of  the 
conununity  has  been  exceptionally  good. 
4.     Isolation  was  maintained. 
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5.  The  few  cases  of  scarlet  fever  and  diphtheria  were  isohited. 

6.  I  was  called  to  inspect  a  few  premises  and  inj'  reeotuQieiidations  were 
cheerfully  complied  with. 

7.  Sanitary  inspections  durinij  the  past  year  were  made  at  my  own  option. 

5.  No  unhealtliy  localities  in  this  town  are  known. 

9.  I  had  no  occasion  to  report  any  public  nuisances,  etc.,  during  the  past 
year. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
and  ice  supplies  of  this  town. 

11.  The  Tawtucket  Ice  Co.,  the  Moshassuck  Ice  Co.,  the  Crystal  Ice  Co., 
and  the  Lonsdale  Ice  Co.,  are  tlie  ice  dealers  of  this  town. 

1.    East  Providence.    No  report. 

1.  Foster. 

2.  Henry  Arnold,  health  officer. 

3.  No  epidemics  occurred  during  the  past  year. 

4.  Isolation  was  maintained. 

6.  In  a  few  instances,  inspection  of  premises,  where  sickness  prevailed, 
was  made. 

7.  During  the  past  year,  I  examined,  at  mj"^  own  option,  four  or  live  wells. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  I'cported  to  the  town 
council. 

10.  There  has  been,  to  my  knowledge,  no  conlamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  There  are  no  ice  dealers  in  this  town. 

1.  Glocester. 

2.  G.  A.  Harris,  M.  I).,  licallli  olliccr. 

'.J.     There  have  been  no  cpidfuiics  during  Iho  past  year. 

7.  On  complaint  of  neighbors,  one  tenement  block  in  Chepachet  village  was 
inspected,  and  foul  sink  drains  and  a  pig  pen,  which  caused  troul)lesome  odoi-s, 
wore  found.  I>c))ort  was  made  to  the  council  an<l  the  nuisance  ordered  abated. 
Subsequent  inspection  sliowcd  the  trouble  removed. 

8.  No  unliealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  ])remiscs,  etc.,  ai'o  r<!i)Oi-ted  to  the  town 
council. 

10.  Th(!re  has  been,  to  my  knowledge,  no  conlamination  of  IIk;  wat(!r,  milk 
or  ice  su|)plies  of  this  town. 

11.  Lcward  llo|)kins,  of  (Jhepacliet,  is  tlie  ice  dcalci-  of  this  town. 
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1.  JoilNSTON. 

2.  John  W.  Waters,  health  offlier. 

8.  There  have  been  no  epidemics  during^  the  past  year.  The  contagious 
diseases  reported  were  as  follows  :  Diphiheria,  January,  three  eases;  Fel)ruary, 
one;  May,  one;  June,  one;  Oetoljer,  one;  December,  live;  total,  twelve. 
Scarlet  fever,  January,  six;  February,  two;  March,  two;  April,  one;  June, 
four;  Jul}',  two;  August,  one;  December,  nine;  total,  twenty-seven.  'J'yphoid 
fever,  January,  two;  February,  one;  April,  one;  August,  one;  September, 
four;  October,  one;  November,  one;  total,  eleven. 

4.     Isolation  was  not  maintained. 

').     None  of  the  side  weie  isolated. 

(i.  Inspections  were  made,  where  sickness  prevailed,  as  to  the  sanitarj'  con- 
dition of  cellars,  sink  drains,  out  houses,  etc. 

7.  Sanitary  inspections  were  made  during  the  past  year. 

8.  No  UMliealth}'  locations  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  town 
council. 

10.  Tliere  has  been,  to  niy  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  The  Pocas.set  Ice  Co.,  tlie  Hughesdale  Ice  Co.,  and  the  U'allum  Pond  Ice 
Co.,  are  the  ice  dealers  of  this  town. 

1.     Lincoln. 

■2.     N.  Malo,  M.  I).,  health  ofHcer. 

.'5.  No  eiiidcmics  occurred  during  the  past  year.  The  contagious  diseases 
reported  were,  one  hundied  seventeen  cases  of  scarlet  fever,  from  which  six 
deaths  lesulted.  This  disease  occurred  in  Central  Falls  and  lasted  throughout 
the  year. 

4.  Isolation  was  maintained  ^ 

5.  All  of  the  sick,  as  far  as  practicable,  were  isolated. 

(5.  Inspection  of  premises,  where  sickness  prevailed,  was  made  in  every 
ca.se,  but  no  special  cause  could  be  found. 

7.  Sanitary  inspections  were  made,  at  m}-  own  oi)tion,  during  the  past  year. 

8.  No  unliealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premi.ses,  etc.,  are  reported  to  the  town 
council. 

10.  Water  from  a  small  well  was  found  contaminated,  in  one  instance. 

11.  The  Moshassuck  Ice  Co.,  Spaulding  Bros.,  and  L.  L.  Lullie,  are  the  ice 
dealers  of  this  town. 

1.  NOUTII    rKOVIDENCE. 

2.  Sanford  E.  Kinnecom,  health  ollicer. 
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9.  All  p*iblic  nuisances,  unsanitary  premises,  etc.,  are  repoi'ted  to  the  town 
council. 

10.  There  has  been,  to  ni\-  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  Charles  O.  Angell,  of  Geneva,  and  William  A.  Sweet,  of  (.'entredale,  are 
the  ice  dealers  of  this  town. 

I.  North  .Smithfiei.d. 

•2.     John  B.  Green,  health  oHicer. 

3.     There  liave  been  no  epidemics  during  the  past  year. 

6.  Inspection  of  premises,  where  sickness  prevailed,  was  made,  as  to  the 
sanitary  condition  of  sink  drains,  cesspools,  out  houses,  etc. 

7.  Sanitary  inspections  were  made  during  the  past  year,  at  Forestdale, 
Slatersville  and  Waterford. 

8.  Xo  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc,  are  leported  to  the  town 
council. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  Day  &  Armstrong,  of  Millvillo,  Mass.,  arc  the  ice  dealers  of  this  town. 

1.  PaWTL'CKET. 

2.  F.  R.  Jenks,  city  i)hy8ician. 

3.  There  have  been  no  epidemics  during  the  past  3'ear. 

4.  Isolation  was  maintained. 

5.  All  of  tlie  sick  were  isolated. 

G.  Inspection  of  premi.ses,  where  sickness  itrcvailed,  was  made,  ami  sanitarj' 
conditions  were  found  to  be  good.  No  unsanitary  i)laces  were  found  or  any 
cause  for  tlie  outbreak  of  disease. 

7.  .Sanitary  inspections  have  been  made,  during  the  past  year,  of  the  Grove 
and  Garden  street  school  houses.  'I'he  sanitary  condition  of  the  Grove  street 
school  was  bad;  that  of  the  Garden  street  school,  good. 

8.  No  unhealtliy  localities  in  this  city  are  known. 

9.  All  i)ui>lic  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  city 
council. 

10.     'J'hcre  lias  been,  to  my  knowhulge,  no  contamination  of  the  watei',  milk 
or  ice  supplies  of  this  city. 

II.  'I'he  Central  Kails  Ice  Co.,  tlie  Tawtuckct  Ice  Co.,  and  the  S(!ekonk  Ice 
Co.,  ai(;  the  ice  dealers  of  this  city. 

1.  ri:<nii)KNCK  (ITV. 

2.  Su|)erinten(I<'iit  of  Health,  Cliarles  V.  Cliajiin,  M.  D. 

;{.  The  following  extracts  from  Dr.  Cha|)in's  report  will  fully  answer  all 
(|ueslion8  in  Cinular  No.  132. 


1804.] 
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'I"ho  iiumbor  of  dfutlis  reported  (luriii*^  the  ypar  was  2,89G,  wliich  was  243  less 
than  ill  tlie  picceiliiii;^  yeai'.  Tlie  estimated  population  in  1S;)4  was  ir)3,000,  and 
tlie  deatli  rate  based  upon  tliis  was  18.92,  or  less  than  any  yeai-  since  isso.  'i'iie 
averaire  for  the  precedinji,'  ."JS  years  was  19.1)1  per  thousand. 

Tln'rc  wcic  27S  deaths  from  diai'rho'al  diseases  in  1894.  Tiiis  was  31  less 
than  in  Ihc  piecediny-  year.  'I'lie  278  di-aths  were  9. (JO  per  eent.  of  the  total 
deaths. 

'I'here  wei(!  in  1S94  twelve  deallis  from  malarial  diseases,  two  more  llian  in 
189.3. 

E|)ideniie  inlluenza  re.-ippeared  in  December,  1893,  and  continued  into  tlie 
early  part  of  1894,  causing;;  73  deaths  in  the  first  (piarter,  of  widdi  r)7  were  in 
.lanuaiy.     'l"he  total  deaths  from  tiiis  cause  duriiii;^  th<'  year  were  78. 

(•<)NrA<;i(>rs  diskasks. 

The  (li-^eases  referred  to  iiiider  this  heading  in  tliis  lepoi't  are  measles,  whoop- 
ing cough,  scarlet  fever,  typhoid  fever,  diphtheria,  piitliisis  and  small-pox. 

'I'here  were  5  deaths  from  measles  in  1S9-1,  while  in  the  preceding  year  there 
were  03.     This  well  illustrates  the  marked  periodicity  of  this  disease. 

Wliooping  <;()ugii  caused  53  deaths  in  1894. 

The  number  of  deaths  from  scarlet  fever  in  1894  was  u(),  which  was  41  less 
than  in  tlu^  preceding  year.  'I'his  w:is  1.93  pei-  cent,  of  the  deaths  from  all 
causes. 

There  were  70  deaths  from  typhoid  fever,  or  2.42  p<!r  cent,  of  the  deaths 
from  all  causes.     Fourteen  of  these  ileaths  were  in  .Fanuary. 

I)il)hthei-ia  caused  4f>  deaths,  the  same  as  in  1S93,  or  l.."i',)  per  cent,  of  all 
deatlis. 

There  were  331  deaths  from  phthisis  in  1S94,  or  (5  morc^  than  in  iS93.  This 
was  11.43  per  cent,  of  all  deaths. 

(Jasesof  .scarlet  fever,  typhoid  fever  and  diphtheria  are  reported  to  this  office 
b}"  the  attending  jjhysicians,  who  are  by  law  required  to  maUe  these  reports 
without  compensation.  The  faithfulness  and  care  with  w  hirh  this  is  done  by 
almost  all,  speaks  highly  for  their  interest  in  their  profession  and  in  the  public 
welfare'.  Some  few  (^ases  of  contagious  disease,  where  there  is  no  physician  in 
attendatice,  are  brought  to  light  tlirough  the  reports  of  schdol  teacheis  or  by 
the  ])ersonal  investigations  of  the  medical  ins|)ector. 

Tlie  following  list  shows  the  mnidjcr  of  cases  of  contagious  diseases  during 
the  last  eight  years  that  the  attending  physician  failed  to  report  and  which 
were  discovei-ed  in  other  .ways : 


Year. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894, 


Scarlet  Fever. 

Typhoid  Fever. 
U 

Diphtheria. 

14 

21 

l-.T) 

18 

62 

29 

4 

fiO 

4 

6 

15 

2 

4 

7 

6 

7 

•9 

e 

6 

1 

11 

9 

2 

24 

12 

1 
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In  addition  to  tlie  above,  during  1804,  twelve  cases  of  scarlet  fever  and  thiee 
of  diphtheria  were  discovered  by  the  medical  inspector  where  there  was  no 
j)hysician  in  attendance. 

W'lien  cases  of  contagious  disease  are  visited  by  the  medical  inspector,  the 
jtremises  are  usuallj-  examined  by  huii  with  reference  to  unsanitary  conditions. 
In  the  better  class  of  residences,  however,  particularly  wlicn  the  owner  of  the 
house  is  its  occui^ant,  the  inspection  is  omitted  unless  requested.  The  results 
of  these  examination?,  as  presented  in  my  report  for  1890,  seemed  to  indicate 
that  there  was  no  causative  relation  between  unsanitary  conditions  as  ordinarily 
understood,  and  scarlet  fever,  diphtheiia  and  typhoid  fever.  I  have  seen  no- 
thing in  the  results  of  the  examinations  in  subsequent  years  to  change  this 
view.  Below  are  presented  in  tabular  forni  the  data  obtained  during  tlie  ten 
years  188G  to  1895,  and  as  "■unsanitary  conditions,"  so  called,  do  not  apjiear  to 
stand  in  any  causative  I'elation  to  these  contagious  diseases  the  subject  will  not 
receive  further  considenition. 

RESULTS   OF   THE    EXAMINATION   OF   PREMISES    IN  CASES   OF   CONTAGIOUS 

1>ISEA,SKS. 


SCARLET    FEVER. 


Year. 


1885.... 
188G.... 
1887..-. 
1888..., 
188«.... 
1890.... 
1891.... 
1892  ... 
lyj'i.... 
1894.... 

Total 
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3 
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113 

Pm 

'A 
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34 
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186 

7 

7 

8 

70 

22 

2 
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7 

3 

4 

45 
755 

9 
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400 
1,526 

171 

46 

63 

316 

38 

269 
235 
665 
233 
110 
85 
253 
254 
410 
470 
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DIPBTIIEKIA. 


Year. 


188S... 
1886  .. 
1887... 
1888  .. 
1889 ... 
1890... 
1891 . . . 
1892... 

1893  .. 

1894  . . 

Total 


33 
97 
112 
80 
68 
52 
42 
12 
22 
14 


234 


28 


S5 

o 

28 
86 
87 
92 
89 

102 
81 
73 
80 

104 


100 
271 
284 
237 
217 
203 
153 
98 
11« 
126 


822    1,803 


TYPHOID   FEVER. 


Year. 


1885 

1886 

1S87 

1888 

1889 

18!I0 

1891 

18P2 

1893 

1894 

Total 

11 


125 


29 


42 


39 
57 
27 
163 
61 
27 
46 
19 
16 
33 


487 


31 


12 

26 

21 

154 

96 

46 

111 

102 

100 

187 

855 


100 
153 
71 
430 
194 
102 
195 
149 
135 
239 

1,768 
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The  Rhode  Island  Hospital  now  receives  patient?  sufterin^  with  contagions 
diseases,  providino;  paj'  for  the  same  at  the  rate  of  §15.00  per  week  is  assured. 
During  the  year  thirt3'-one  cases  were  i-emoved  to  the  hospital  antler  my  diroi-- 
tion,  and  the  total  expense  to  the  citj-  in  caring  for  them  was  $2,297.07.  Tlicse 
patients  were  all  transported  in  the  ambulance  belonging  to  the  department. 
Of  the  thirty-one  patients  twenty-seven  were  scarlet  fever  and  four  diphtheria. 
As  was  pointed  out  in  my  last  report,  the  facilities  for  caring  for  these  cases 
at  tlie  hosi)ital  are  entirely  inadequate. 

SCAULKT   FEVEU. 

There  were  111  less  cases  and  41  less  deaths  in  1S94  than  in  1893. 

'J'he  mortality  from  this  disease  varies  considei  ably  from  year  to  year.  Thus, 
in  1SS8,  the  apparent  mortality  was  22. IG  per  cent.,  but  in  reality  it  was  rather 
less,  as  many  of  the  children  who  died  in  the  eai-l_y  part  of  that  year  were  taken 
sick  in  the  preceding  December.  The  true  average  foi-  1887  and  1888  would 
probablj^  be  not  far  from  20  per  cent.  In  1891  the  mortality  was  only  4.19  per 
cent.,  not  much  more  than  one-fifth  as  much  as  in  1S87-S. 

Scarlet  fever  tends  to  recur  in  epidemics  every  few  years.  Thus  during  the 
last  forty  years  there  have  been  eight  of  these  exacerbations.  It  is  cnly 
since  1885  that  active  measures  have  been  taken  by  the  health  department  to 
prevent  the  spread  of  this  disease.  Tlie  methods  referred  to  are  the  placard- 
ing of  houses,  exclusion  of  children  from  school,  frequent  inspections,  disint'ec- 
tion,  etc.  It  can  liardl}'  be  doubted  that  scailet  fever  is  much  more  generally 
reckoned  a  contagious  disease  than  it  was  twenty  years  ago,  and  it  is  extremely 
probable  that  it  is  chiefly  to  tlie  recognition  of  this  fact  and  the  consequent 
precautions  that  are  taken  that  the  disease  has  been  so  considerablj'  diminished 
during  this  period. 

Tlie  following  table  gives  the  results  of  my  observations  during  the  i)ast 
eight  years  concerning  certain  points  in  the  etiology  and  prevention  of  scarlet 
fever.  This  table  does  not  include  all  the  families  and  cases,  as  some  pass  from 
observation  through  removal  or  otherwise;  but  for  1S9.'{  and  1894  all  cases  are 
included : 

1887.   1888.    1889.    ISI'O.    ISOl.  1892.  1893.    1894.   'J'otiil. 

Number  of  fumilicB  in  which  there   were 

more  than  one  susceptible  child 2.32      244        73        CG      19S      220      ;'.4.5      S.-iO       1,737 

Number  of    these  in   wiiich  there   was  a 

second  case 130       147        30        27        78        90      l.-iO      177  829 

Number  of  susceptible  children  In  all  the 

above  families 9K6      827      242      215      eC)      711    1,212   1,293       6,091 

Number  of  these  children  who  were  at- 
tacked        4.''/2       511       126      10.5      341       389      642       687       3,253 

Number  of  additional  familes  with  suscep- 
tible clilldren  in  the  house  where  the 
disease  appeared  112      128        18        15        98      1.04       198      244  967 

Number  of   HUHceptlble  children   in   these 

familieB 381      354        34        30      238      309      493      .587       2,486 

Number  of   thcBc   nddillonal    families    at- 

iBclted 27         16  0  2         10.       21         16        20  112 

Number  of  children  In  these  families  who 

were  attacked 58        21  0  2         12        44        .34        34  206 
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1887.   1888.    1889.    1890.   1891.  1892.  1893.    1894.   Total. 

Number  of  families  where  Inunction   was 

practiced 87        99        36        38      124      126      172         ..  682 

Number  of  instances  in  the  above  families 
vbere  the  disease  spread  beyond  the 
first  case 44        64        12        15        46        60      131         ..  372 

Number  of  susceptible  children   in  these 

families 218      496      191       132      382      413      717         ..       2,549 

Number  of  these  children  who  were  at- 
tacked        148       319         56        65       198       241       444         ..        1,471 

Number  of  tenements  disinfected  where 
there  were  other  families  with  suscep- 
tible children  in  the  house 49        50        10  4        20        28        42      109  316 

Number  oi  above  where  the  disease  spread 

to  other  families  in  the  house 5500212  2  17 

Number  of  susceptible  children  who  were 

at  once  removed 23        18        10  9        27        42        8G       102  317 

Number  of   these   who   were   attacked   on 

theirrelurn 31000284  18 

Number  of  children  who  were  exposed  and 

who  had  previously  had  scarlet  fever..         ..         ..         ..         ..         ..  ..       100  100 

Number  of  these  who  were  attacked  a  sec- 
ond time ..         ..         ..         ..         ..         ..         ..         13  13 

Number  of  adults  who  were  exposed  and 

who  had  previously  had  scarlet  fever 230  230 

Number  of  these  who  were  attacked  a  sec- 
ond time 8  8 

Number  of  above  with  susceptible  children 

where  there  was  isolation 41        27       127        37  232 

Number  of  families  where  more  than  one 

child  was  attacked 23        13        32        14  82 

Number  of  susceptible  children  in  families 

where  there  was  isolation 130        69      291        96  586 

Number  of  the  above  who  were  attacked 52        23      108        52  235 

Tlie  follo\viii<r  table  sliow.s  tlie  nuiiibt'r  and  peicentao^e  of  pei.^ons  of  different 
a^e.s  expo-s^ed  to  .«earlet  fever  who  contracted  it  and  also  the  number  whi)  did 
not.  When  I  began  to  collect  these  facts  the  inspector  was  not  cairful  to  ob- 
tain tlie  age  in  every  case,  so  that  until  1890  onlj-  a  portion  of  the  cases  are 
coiitnined  in  the  table,  and  it  was  only  in  1894  that  the  facts  in  regard  to  all 
the  adults  in  the  faniil}'  were  obtained. 
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;CARLET   FEVER. 


Under  1  year 

1  " 

2  years 

3  " 

4  ' 

5  ' 

6  ' 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
AdultH.. 


Cases. 


21 

27| 

86   14 


86  13 1 

83  21i  12   32 

i  ■ 

711  11  9   48 

83'  18  121  42 


22 
45 
33   73 

39]  74 
43  83 
56   89 


'J'cilal... 


13  10 1  40 

7  15j  17 

6  13  31 

6  10,  18 


2   24 

5   8 

9'  10 

2'  14 

4 

1 

1 

4 

1 

2 

3 


853  155  136,  405 


10 
41 
56 
76 
62 
84 
75 
70 
55 
35 
43 
19 
27 
12 
16 
11 
5 
3 
3 


161 

293 

327 

336 

368 

370 

32 

253 

215 

157 

129 

108 

80 

72 

47 

35 

27 

18 

18 

21 

169 


Number  Exposed. 


466  860 1  749   8624 


105] 

I 
751 

156 

■  I 
159' 

138 

169 

148 

131 

125 

117 

77 

82 

75 

66 

53 

62 

32 

25 

1 

13 

10 

52 


11  1 

11  7 

21  16 

18 1  13 

351  13 

14  14 


1861 


290  286!  755 


77  76 

74' 

108:  88 

62!  98  102 

59  110  88 

77  117^  125 

58  129  94 


5  ;  ~H 

o  I  a  3 
Eh   tfZ 


364:  26.3 
308  52.2 
60.2 


111 

104 

77 

70 

54 

58   46 

46!  38 

43   44 

I 
30   37 

13'  27  j  30 

13  21   23 

14  20'  19 

I 
4!  19  20 

6   16.  16 

138,  609  847 


501 
489 
575 
528 
498 
446 
402 
301 
274 
272 


903  1918  2118 


65.2 

68.7 

64.0 

70.0 

65.6 

56.7 

53.4 

62.1 

47.0 

39.7 

208  38.4 

201  35.8 

161  29.1 

183^  26.3 

96  28.1 

68!  26.4 

65  27.6 

64  32.8 

1681  10.0 


8131  44.5 


From  the  data  given  on  the  preceding  pages  I  tliink  several  interesting  con- 
clusions can  be  derived.  In  the  fust  i)iace  it  can  be  seen  tliat  the  leiative 
value  of  the  figures  (with  a  few  exception  to  be  exjjlained)  varies  little  from 
year  to  year.  Hence,  conclusions  drawn  from  a  single  year  are  verified  by 
comparison  with  otlier  years,  and  tli(!r(!  is  litlle  likelilinod  that  the  numl)crs  in 
the  totals  are  not  large  enough  for  gcMieialization. 

It  is  clear  that  susceptibilily  varies  very  niucli  accoiding  to  :igo.  TIk;  only  way 
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to  reall.v  get  al  age  supco'ptibility  is  to  take  under  eoiifsidoration  a  large  enough 
group  of  ehildren  who  have  been  actually  exposed  to  the  disease.  It  is  cer- 
tainly fair  to  assume  that  the  children  of  a  family  wheie  the  disease  exists  are 
thus  exposed.  The  one  wlio  first  takes  it  certainly  is,  and  from  what  I  have 
seen  I  know  that  in  this  citv  in  the  majority  of  cases  there  is  not  the  slightest 
attempt  at  isolation,  and  I  am  also  sure  that  when  the  attempt  is  made  it  is 
very  often  entirely  inadequate  An  examination  of  the  table  on  page  84  will 
show  that  there  is  much  less  susceptibility  during  the  fii'st  year  of  life  than 
duiing  the  second,  and  less  during  the  second  than  the  third.  The  tliird  to  the 
fifth  years,  inclusive,  are  the  most  susceptible,  for  of  2,.")1)1  children  of  these 
ages  exposed,  1,72S,  or  6G.6  per  cent.,  were  attacked.  Fi-oni  this  age  on,  the 
liability  to  contract  the  disease  diminishes.  It  is  pi-obable  that  the  fifth  and 
sixth  years  are  the  most  susceptible.  At  first  sight  the  table  referred  to  looks 
odd,  for  there  are  many  more  children  between  the  ages  of  two  and  eight  th:in 
at  either  eailier  or  later  ages,  while  we  know  rhat  in  the  general  population 
there  tnust  be  a  continuous  diminution  in  the  number  of  children  from  birth 
onwards.  But  as  the  average  family  does  not  contain  over  three  children,  and 
as  the  enquiry  itself  presupposes  one,  and  in  most  cases  more  than  one  suscep- 
tible child,  it  is  evident  that  we  are  dealing  with  selected  families  (selected  by 
scarlet  fever),  and  therefore  it  is  no  surprise  that  an  unusual  age  distribution 
is  seen.  Yet  it  is  not  claimed  that  the  figures  given  aie  absolutely  accuiate, 
especially  as  regards  the  ages  over  14,  for  until  within  a  year  or  two  the  in- 
spector was  not  careful  to  enumerate  all  over  that  age.  Yet  as  the  jiropor- 
tions,  except  as  just  noted,  vary  very  little  each  year,  it  is  probable  that  tiie 
conclusions  aie  justified.  Taking  the  total  numbei'  of  persons  under  21  years 
of  age,  it  is  seen  that  .03.0  per  cent.,  or  a  little  more  than  one-half,  are  liable  to 
attack  if  exposed.  Below^  the  age  of  one,  the  chance  of  attack  is,  roughly 
speaking,  one  in  four;  between  the  third  and  fifth  years,  it  is  three  in  four; 
and  after  the  twelfth  year  it  sinks  to  one  in  four  again. 

As  regards  the  inununity  conferred  by  one  attack  of  scarlet  fever  against  a 
subsequent  infection,  data  was  gathered  onlv  during  the  year  1894.  They  are 
not,  therefiue,  numerous  enough  to  base  verj^  certain  conclusions  upon,  but  I 
shall  be  surprised  if  in  subsequent  years  they  are  not  fairly  well  confirmed. 
The  greatest  chance  of  error  is  in  regard  to  the  fact  of  the  first  attack.  The 
diagnosis  is  not  always  to  be  relied  upon,  and  the  memory  also  is  uncertain. 
But  the  figures  as  obtained  (see  page  S3),  show  that  of  100  children  who  had 
had  a  previous  attack,  13  per  cent,  were  attacked  again  ;  while  as  I  liave  shown 
above,  if  there  was  no  immunity,  53  per  cent,  would  have  yielded.  Of  230 
adults  who  had  previously  had  scarlet  fever,  3.4  per  cent,  were  attacked,  wliile 
of  the  adults  who  had  never  had  it  u.G  [ler  cent,  were  attacked.  These  figures, 
if  coirect,  would  show  that  age  conferred  greater  immunity  than  a  previous 
attack. 

It  has  been  shown  that  when  families  with  more  than  one  susceptible  child 
are  attacked  with  scarlet  fever,  and  no  i)retcnse  at  isolation  is  made,  the  dis- 
ease spreads  beyond  the  first  case  in  about  55  per  cent.,  involving  54. S  per 
cent,  of  the  children  in  these  families.  When  isolation  is  fairly  u)uintained, 
however,  it  spreads  beyond  the  first  case  in  35.3  per  cent.,  and  involves  40.1 
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per  cent,  of  the  children.  Thus  it  will  be  seen  that  isolation,  as  oidinanl\^ 
carried  out,  has  a  very  considerable  protective  power,  considerably  more  than 
the  above  figures  would  indicate,  for  quite  a  proportion  of  the  ''secondary"' 
cases  are  not  really  secondary,  but  were  exposed  to  the  same  contagion  as  the 
])rimar}-  case,  and  of  course  could  not  have  been  protected  by  any  isolation. 
It  is  very  rare  indeed  that  perfect  isolation  in  maintained  when  sick  and  well 
are  kept  in  the  same  house.  Yet  the  somewhat  imperfect  attempts  that  are 
made,  are,  I  think,  of  undoubted  value. 

It  is  only  by  the  ren)Oval  of  the  well  children  fi-om  the  house,  or  the  placing 
of  the  sick  person  in  a  hospital,  that  real  isolation  can  in  most  cases  be  secured. 
The  value  of  such  removal  of  well  children  is  shown  by  the  fact  that  of  317 
children  who  were  at  once  removed,  onlj^  18,  or  5.6  per  cent.,  were  attacked  on 
their  return.  If  these  children  had  remained  at  home,  doubtless  half  of  them 
would  have  yielded  to  the  disease.  As  regards  the  value  of  removal  to  the 
liospital  there  are  not  many  available  facts.  A  considerable  number  of  the 
persons  who  go  to  the  hospital  are  servants  or  students,  who  would  not  be 
brouglit  in  contact  with  children  if  they  remained  at  home.  Such  persons  go 
to  the  hospital  for  their  own  good,  not  that  of  others.  I  have  a  record  of  four- 
teen instances  where  persons  suft'ering  with  scarlet  fever  were  removed  to  the 
hospital,  and  after  discharge  returned  home  where  they  were  brought  in  con- 
tact with  twentj'-five  susceptible  children.  In  not  one  instsince  did  any  of 
these  children  contract  the  disease.  This  speaks  well  for  the  isolation  and 
disinfection  at  the  hospital.  The  rule  is  there  to  keej)  the  patient  until  d<'S(jua- 
mation  has  entirely  ceased  on  all  parts  of  the  body. 

The  time  during  which  the  317  children  referred  to  above  were  kept  away 
from  their  homes  when  scarlet  fever  prevailed  is  of  much  interest.  It  is  my 
intention  to  have  them  stay  away  until  the  sick  person  is  entirely  through 
desquamation  and  the  house  has  been  disinfected.  Quite  often  the  parents  be- 
come im])atient  and  take  the  children  home  earlier  than  should  be  done. 

'J'he  following  shows  the  tinu;  the  children  were  away  : 


Number  ot  Weeks  Away. 
2  3  4  5  6 


7       over  7. 


Chiildren  who  weie 
attacked  on  return 

Cliildren  who  were 
not  attacked  on  re- 
turn  


2 
18 

4 

5 

5 
53 

2 

61 

16 

20 

30 

90 

13 


Of  tlie  eighteen  ca.ses  that  contracted  the  disease  on  return  homo,  eleven  re- 
turned  before  or  during  the  thiid  week,  and  five  during  the  fourth  w(;ek,  and 
two  only  remained  away  five  weeks.  In  on(!  of  the  latter  the  (les(|uamaLion  of 
the  sick  child  had  not  ceased  when  Mm;  well  one  reluiiied,  and  in  the  other 
there  was  no  disinfection.  Jn  no  cas(!  did  these  eighteen  cliildren  stay  away 
as  long  as  they  were  advised  by  this  department.     Nevertheless,  it  can  be  seeu 
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from  the  above  figure?  that  a  ootjeiderable  number  of  chilihon  can  ret  urn  lioine 
before  the  end  of  the  fourth  week.  But  with  our  present  kiiowledi::e  of  ilie 
disease  I  do  not  tliink  we  ean  determine  definitely  when  all  danj^erof  contajjion 
has  ceased.  From  wliat  I  have  seen  I  do  not  feel  at  all  certain  tliat  tlie  ••hild 
may  not  be  contaijlous  after  desquamation  has  ceased,  nor  am  I  sure  that  in 
some  cases  dcsfjuamation  may  not  continue  for  a  wliile  after  all  danj^er  has 
ceased.  With  our  present  knowledge  I  tliiid<  five  weeks  is  a  fair  rime  for  isola- 
tion, though  I  should  usually  continue  it  if  there  was  still  desquamation. 

Of  the  four  cases  in  1894  in  which  a  child  was  removed  at  the  beginning  of 
the  disease  and  attadied  on  its  return,  in  one,  though  five  weeks  had  elapsed, 
deS(iuamation  liail  not  cea=ed.  In  another  case  nearly  five  weeks  liad  elapsed 
but  even  api)roximate  disinfection  was  impossible,  as  the  child  had  been  all 
over  the  house.  In  two  cases  the  child  returned  in  Just  three  weeks.  The 
period  between  tlie  return  and  the  first  symptoms  of  the  disease  in  these  four 
cases  was  three,  seven,  eleven,  and  fourteen  days. 

The  following  table  shows  the  time  which  elapsed  between  the  first  case  in 
a  f.iniiiy  and  the  subsequent  eases: 


Day  and  week  of  first  case 
Number  of  cases  occu  rriog 


Day. 

Week.  1 

1 

2 

3 

4 

4 

6 

7 

1  ! 

141 

56 

87 

97 

72 

57 

44 

1      554 

2       3       4  5  and  ovi-r. 
332    157    75  63 


Of  course  a  great  many  of  those  who  are  attacked  during  the  first  week  are 
probably  to  be  referred  to  the  same  contagion  as  that  which  gave  rise  to  the 
first  case.  It  would  appear  that  when  scarlet  fevei-  once  enters  a  family,  if 
other  children  are  to  be  attacked  they  will  in  most  Instances  be  taken  sick 
within  two  weeks,  for  of  1,181  children,  88G  were  attacked  within  this  period. 
Of  103  Instances  where  the  disease  spread  to  other  families  in  the  house,  28 
were  invaded  in  the  first  week,  19  in  the  second,  11  in  tJie  third,  17  in  the 
fourth,  and  28  in  the  fifth  or  later.  This  would  Indicate  that  the  time  of 
greatest  danger  of  the  spread  of  the  disease  from  one  family  to  another  is  dur- 
ing the  last  part  of  the  disease,  when  precautions  are  relaxed  and  yet  the  dan- 
ger of  contagion  continues.  The  cases  tabulated  above  do  not  include  all  the 
cases  during  the  last  eight  years,  for  the  earlier  cases  were  not  recorded  in  such 
a  way  that  thej^  could  now  be  made  use  of  for  this  purpose,  for  the  considera- 
tion of  these  points  was  not  then  entered  upon. 

It  is  quite  generally  believed  that  inunction,  If  properl}-  carried  out,  is  a  great 
hindrance  to  the  spread  of  scarlet  fever.  I  once  held  that  view  and  so  strongly 
as  to  nnd;e  special  eflTort  to  urge  its  practice  on  both  physicians  and  laity.  I  do 
not  know  now  but  that  inunction,  if  thoroughly  done  twice  a  day  over  the 
whole  body,  including  the  scalp,  and  kept  up  for  five  or  six  weeks,  is  really  ot 
value.  But  I  know  that  such  Inunction  can  rarely  be  secured,  and  the  kind  of 
inunction  that  i'^  em[>loyed  is  of  no  prophylactic  value.  This  is  shown  l>y  the 
following: : 
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Where  inunclion 
was  practiced.  In  all  families. 

Peieentnije  of  families  in  which 

the  di^ense  spread 54  .5  47  7 

Peiveiitai;e  of  {.'liildioii  attacked.  57.7  53.4 

It  would  appear  that  inunction  favored  rather  than  liindered  the  spread  of 
scarlet  fever,  and  I  cm  believe  that  this  may  be  to  some  extent  true,  for  I  kno\v 
that  in  some  instances  so  inucli  reliance  was  placed  on  inunction  that  no  attempt 
at  isolation  was  made  when  with(;ut  inunction  there  might  have  been  such  an 
atteujpt.  I  have  now  ceased  urijini^-  inunction  and  no  longer  preserve  data 
concerning  it. 

In  regard  to  tlie  value  of  disinfection  there  is  not  mucli  evidence.  Of  310 
instances  in  which  there  were  other  families  in  t.he  house  witli  susceptible 
children  the  disease  spread  to  a  second  famil^'^  twentj'-seven  times  after  disin- 
fection. In  almost  all  ca^es  where  well  children  were  removed  the  premises 
were  disinfected  before  their  return. 

Besides  the  cases  tabulated  on  page  84  there  were  in  1894,  twenty-three  eases 
of  scarlet  fever  in  the  Children's  Home  on  Tobe^'  street,  extending  from  Sep- 
tember 4  to  Novmber  24. 

mPIITHERIA. 

As  is  well  known,  diphtheria  first  appeared  in  Providence  in  1S5S.  From 
that  time  it  varied  considerably  in  prevalence  until  1877-8,  when  there  was  a 
great  increase,  causing  in  1877  as  many  deaths  even  as  phthisis.  Since  that 
time  tliere  has  been  much  less  of  it  but  still  more  than  in  the  first  few  years 
following  its  advent. 

Deaths  per  100,000  Uvuifj. 

The  following  table  .shows  ceitaiii  interesting  facts  in  the  natural  history  of 
i\\\<  disease : 

1889.  1890.  1S91.  1892.  1893.  1894    Total. 
Number  of  families  in  which  there  was  more  than 

onechild 121  112  102  77  105  102  619 

Number  of  these  in  which  there  was  more  than  one 

caee 47  42  37  19  32  29  206 

Number  of  children  in  all  the  above  families 472  422  356  269  356  345       2.220 

Number  of  lliene  children  who  were  altiieked 231  191  1C4  112  91  144  933 

Number  of  additional  families  with  children,  in  the 

samehouse 38  59  41  62  64  68  332 

Number  of  children  iu  these  families M  107  89  171  185  176  883 

Number  of  these  additional  families  attacked 7  11  3  1  1  5  28 

Number  of  children  io  these  families  who  were  at- 
tacked  ■..  11  14  7  1  1  5  39 

Number  of  tenements  which  were  disinfecled  where 

there  were  other  families  with  children  in  the 

house 9  14  14  9  10  26  88 

Number  of  Instances  of  the  above  where  the  disease 

spread  to  other  families  in  the  liouse 1  4  0  1  0  1  7 

Numberof  well  children  ulio  werealonce  removed.  26  28  26  31  42  27  180 

Number  of  these  who  were  attacked  on  their  return.  0  2  0  3  10  6 

Numberof  thoseexposed  who  had  apreviousattack  ."51  38  20  18  40  42  209 

Number  of  the  above  attacked 25  8  13  B  10  5  67 
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The  following  table  shows  the  number  and  percentage  of  persons  of  different 
ages  exposed  to  diphtlieria  who  contracted  it,  and  also  the  number  who  did  not: 

DIPHTHERIA. 


Cases. 

Number 

Exposed 

o   -g 

A«E9. 



1 

a    M 

1 

O   » 

d 

o 

33 
CO 

i 

i 

00 

"3 
o 

29     j 

oo 

00 

23 

36 

15 

21 

i 

oo 

25 

23 

"a 
o 
Eh 

O    a> 

5  s 

Under  1  year. 

3      10 

3 

4 

5 

4 

143 

20.2 

1    " 

13      11 

8 

e 

12 

7 

57 

23 

20 

22 

13 

17 

25 

120 

47.5 

2  years 

23      29 

15 

10 

17 

14 

108     ' 

32 

42 

27 

19 

29 

29 

178 

60.6 

3    " 

18      26 

29 

10 

20 

9 

112     ! 

36 

40 

39 

21 

25 

22 

183 

61,2 

4    " 

23      24 

18 

12 

10 

18 

114    ! 

32 

39 

32 

27 

31 

24 

185 

61.0 

5    " 

27      21 

23 

13 

10 

25 

119 

37 

38 

41 

28 

25 

37 

206 

57.7 

6    " 

23      19 

9 

8 

14 

17 

90 

39 

29 

23 

14 

30 

29 

164 

54.8 

7     " 

17      14 

13 

14 

8 

6 

Tl     1 

35 

34 

23 

26 

19 

79 

156 

45.5 

S    " 

14      19 

11 

4 

15 

13 

76 

25 

33 

29 

10 

26 

32 

155 

49.0 

9     " 

10      13 

8 

10 

6 

5 

52 

26 

27 

18 

19 

18 

16 

123 

42.2 

10     " 

13 

13 

6 

7 

3 

4 

46 

22 

27 

16 

19 

17 

18 

119 

38.6 

11     " 

11 

C 

7 

3 

2 

4 

33 

19 

20 

10 

11 

14 

15 

89 

37.0 

12    " 

15 

12 

10 

3 

5 

8 

53 

28 

25 

25 

9 

18 

12 

117 

45.2 

13     " 

4 

4 

3 

1 

2 

3 

" 

9 

19 

10 

9 

8 

10 

65 

26.1 

14     " 

3 

8 

2 

5 

1 

19 

13 

20 

6 

5 

12 

6 

62 

30.6 

15    " 

4 

2 

^ 

1 

1 

1 

15 

9 

8 

13 

6 

6 

12 

54 

27.7 

16     " 

2        9 

2 

1 

1 

15 

6 

24 

9 

6 

13 

6 

64 

23.4 

17     •• 

2        3 

9       1 

2 

3 

20 

8 

4 

16 

3 

8 

6 

45 

44.4 

18    " 

3        4 

1 

.3  .... 

4 

1 

15 

6 

8 

8 

7 

8 

6 

43 

34.8 

19    •« 

1 
2  .... 

■2 

■.; 

2 

8 

6 

3 

2 

4 

12 

4 

30 

26.6 

20    " 

2       2        12 

1 

1 

<) 

4 

5 

4 

2 

7 

3 

25 

36.0 

Adults 

36      49      32      21 

1         .         i 

39 

17 

194 

] 

267 

485 

181 

210 

350 

273 

1,776 

10.9 

Totals 

268 

298 

218 

132 

192 

168 

1,271 

703 

986 

569 

479 

718 

627 

4,092 

31.0 

PHTHISIS. 

rhthisis  is  now  properly  classed  among  the  contagious  diseases.  In  1890  a 
circular  was  issued  from  tliis  department  explaining  the  nature  of  this  disease 
and  urging  the  proper  isolation  anii  disinfection  in  the  care  of  these  cases. 

12 
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Since  then  the  daily  press  and  the  recommendations  of  physicians  have  done 
much  to  disseminate  a  proper  understanding  of  this  disease.  It  has  been 
t  laimed  by  some  that  the  carrying  out  of  the  treatment  recommended  has  re- 
sulted in  a  considerable  decrease  in  this  disease.  I  am  inclined  to  think,  how- 
ever, that  causes  such  as  improved  conditions  of  life  and  better  nutrition  of  the 
masses  of  the  people  have  had  much  to  do  with  it. 

SMALL-POX. 

Since  Jan.  30,  1893,  the  hospital  at  Field's  Point  has  been  kept  open  under 
the  direction  and  at  the  expense  of  the  committee  on  citj^  pi-operty.  On  Feb. 
20,  1894,  an  ordinance  was  approved  which  transferred  this  charge  to  the 
health  department.  The  housekeeper  was  at  that  time  paid  $8  per  week,  she 
to  furnish  her  own  provisions,  but  the  city  to  supply  coal,  wood,  oil,  etc. 
Previous  to  April  28  there  had  not  been  a  case  of  small-pox  in  the  city  since 
April  15,  1892.  On  April  27,  Dr.  Gleason  reported  a  suspicious  ease  at  No.  60 
Uuit  street.  The  patient's  name  was  Mary  Burke,  who  lived  in  the  lower  tene- 
ment with  her  sister.  Iler  married  brother  lived  upstairs  and  liad  several 
children.  Mary  Burke  was  about  50  years  old,  born  in  Ireland,  and  had  been 
vaccinated  while  an  infant,  in  that  countrj'.  She  had  not  been  vaccinated 
since.  She  worked  in  the  Eiverside  mill  until  April  24,  when  she  gave  up  on 
account  of  illness.  She  had  not  been  awa}'  from  home  for  a  long  time,  nor 
had  she  received  any  letters  or  parcels  from  without  the  city.  Her  nephew, 
who  lived  upstaiis,  had  returned  about  four  weeks  before  from  a  wandering 
trip  in  the  middle  States,  but  so  far  as  could  be  ascertained  had  not  been  ex- 
posed to  small-pox.  No  exposure  whatever  could  be  traced  in  any  way.  'IMi(> 
patient  was  seen  in  consultation  with  Dr.  Leonard,  who  conliimed  the  diag- 
nosis of  small-pox,  and  she  and  her  sister  were  at  once  removed  to  the  Field's 
Point  hospital.  The  sister,  who  was  about  55  years  old,  had  not  been  vaccin- 
ated since  infancy,  and  was  at  once  revaccinated  by  Dr.  Gleason,  with  a  N.  K. 
Vaccine  Co.'s  point.  She  was  vaccinated  again  on  May  1,  by  Dr.  Leonard,  with 
humanized  virus.  Both  vaccinations  took  and  ran  a  normal  course.  Scarcely 
any  one  had  been  exposed  to  the  patient  before  her  removal.  The  kitchen  and 
two  bed-rooms,  which  were  the  only  rooms  infected,  were  disinfected  by  burn- 
ing sulphur,  by  steaming  all  carpets,  clothing,  etc.,  and  by  washing  floors, 
walls,  ceilings  and  all  furniture  with  corrosive  sublimate.  'J'he  rooms  were 
then  thoroughl}'  aired  for  two  weeks.  The  patient  and  her  sister  (who  was 
not  attacked  by  the  disease)  were  discharged  from  the  hospital  June  1.  Befoic 
leaving  tliey  had  a  complete  bath  in  corrosive  sublimate  solution  and  an  entire 
change  of  clothing.  During  the  disinfection  of  their  house  and  clothing,  the 
wall  and  floor  paper,  and  shoes,  hats,  etc.,  wen;  destroyed  to  the  vahu;  of  .$10, 
which  was  paid  by  the  city. 

On  Wednesday,  May  2,  a  suspicious  case  was  reported  by  Dr.  F.  E.  Peckham 
at  53  East  George  street.  The  patient  was  William  P.  Dillon,  who  was  taken  sick 
on  April  30.  On  Friday,  May  4,  a  consultation  was  held  with  I)rs.  Mitchell  iind 
Leonard,  and  he  was  at  once  removed  in  the  ambulance  to  the  Field's  Point  hos- 
pital. He  was  a  mail  clerk  on  the  shore  line  train,  and  no  exposure  (;ould  be 
traced  except  the  possible  exposure  to  inlVctcd   mail   mailer.     His  wife  and 
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child,  iiiiK'  moiilhs  olil,  anrl  .«i.«ror  had  been  in  close  contact  with  him  until  the 
time  of  his  removal.  There  had  been  little  exposure  of  others.  Mr.  Dillon 
was  30  years  old  and  had  been  vaccinated  in  infancy  and  never  revaccinated. 

His  wife  had  been  vaccinated  in  infancy.  She  aiid  the  child  were  vaccinated 
May  4,  by  Dr.  Leonard,  with  humanized  virus.  The  child  liad  not  before  been 
vaccinated. 

The  patient  died  on  May  12,  the  thirteenth  day  of  his  illness.  The  casket 
was  furnished  by  an  undertaker,  but  the  body  was  prepared  by  the  nurse  and 
removed  to  the  cemetery  in  tlie  wagon  belonging  to  the  health  department. 
Just  before  his  deatii  he  was  visited  by  the  Kev.  Fr.  Kelly  of  St.  Joseplfs 
parish,  who  had  been  inoculated  with  small-pox  in  infancy.  Dillon  lived  in 
an  upper  tenement,  and  there  was  a  large  amount  of  furniture,  ornaments  and 
clothing  whi(;h  were  infected.  A  good  deal  of  this  was  accidentally  wet  during 
disinfection,  and  was  of  such  a  nature  that  much  of  it  was  destroyed.  The 
damage  was  estimated  at  81J5.75,  whidi  was  paid  by  the  city.  The  rooms 
were  fumigated  with  sul[)liur  and  cleaned  in  the  usual  way  with  corrosive 
sublimate. 

While  tiie  above  patient  was  being  removed  to  the  hospital  the  ambulance 
was  overtaken  by  Dr.  J.  11.  ^lorgan,  who  reported  another  case  at  tiie  out- 
patient department  of  the  Kliode  Island  Hospital.  He  was  also  taken  in  the 
ambulance  at  the  same  time.  The  patient's  name  was  John  0"l>rien.  He  was 
twentj'-six  years  old,  and  was.  according  to  his  statement,  vaccinated  when 
about  six  years  old,  at  the  city  hall  in  this  city. 

He  had  probably  been  sick  since  April  29  or  30,  but  could  not  give  a  very 
clear  account  of  himself,  as  he  had  been  considerably  under  the  influence  of 
alcohol.  For  three  nights  he  had  slept  in  the  What  Cheer  lodging  house,  213 
South  Main  street. 

'I'he  out-patient  department  of  the  Rhode  Island  Hospital  was  disinfected 
with  sulphur  and  corrosive  sublimate.  The  lodging  room  was  fumigated  with 
sulphur,  and  the  bed  on  which  lie  slept  was  burned.  A  large  number  of 
l)ersons  had  been  exposed  to  him,  some  quite  closely,  at  the  Rhode  Island 
Hospital,  and  they  weie  almost  all  looked  up  and  vaccinated.  The  attend- 
ants at  the  Rhode  Island  Hospital  were  also  vaccinated.  The  lodgers  at  the 
lodging  house  riearly  all  refused  lo  be  vaccinated,  being  urged  to  this  course 
by  the  pioprietor.  O'Brien  undoubtedly  contracted  the  disease  at  Biidgejjort, 
Conn.,  where  he  had  been  about  two  weeks  before  he  was  attacked.  Dr 
Swarts,  secretary  of  the  .state  Board  of  Health,  investigated  the  case  and  found 
that  there  had  been  eight  cases  of  small-pox  removed  from  the  house  next  to 
wlieie  O'Brien  had  slaved,  and  that  O'Brien  had  had  intercourse  with  some  of 
them.  This  patient  lapidly  improved,  was  out  of  bed  in  a  few  days,  and  was 
ilisciiaiged  from  tlie  hospital  May  2.5. 

On  May  (i,  Dr.  E.  S.  Allen  reported  a  case  at  290  Benefit  street.  The  patient 
was  a  Swede  girl,  twenty-three  old,  a  domestic.  She  had  been  vaccinated  in 
infancy,  and  the  cicatrices  were  very  good.  She  said  she  had  i)een  vaccinated 
about  ten  years  before,  but  liiere  were  no  marks  of  it.  The  eruplion  appearrd 
on  the  evening  of  May  ;").  She  remained  at  the  house  until  the  morning  of  ihe 
Sth,  when  she  was  seen  bv  Dr.  Leonard,  in  consultation,  who  continued  the 
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diagnosis  of  small-pox.  She  was  at  once  removed  to  the  hospital  at  Field's 
Point.  The  sleeping  room  and  the  kitchen  where  she  had  stayed  most  of  the 
time  while  sick,  were  disinfected  thoroughlj^  in  the  usual  manner,  with  corros- 
sive  sublimate,  and  the  contents  were  either  steamed  or  destroyed.  All  articles 
in  other  parts  of  tlie  house  which  she  was  known  to  have  come  in  contact  with, 
were  either  steamed  or  destroyed.  All  parts  of  the  house  were  fumigated  with 
sulphur,  three  pounds  to  each  1,000  cubic  feet  of  space.  All  persons  who  had 
come  in  contact  with  the  patient  were  vaccinated.  The  patient  rapidly  im- 
proved and  was  discharged  May  24. 

On  May  24,  Dr.  William  H.  Palmer  reported  a  case  at  719  North  Main  street. 
The  patient  was  William  Austin,  fifty-eight  years  old.  He  said  he  was  suc- 
cessfully vaccinated  when  about  ten  years  old,  but  no  cicatrix  could  be  found. 
His  familj^  insisted  that  he  had  had  small-pox  at  Newport  when  about  four 
years  old,  but  no  pitting  was  visible.  No  information  concerning  his  previous 
attack  could  be  obtained  in  Newport.  The  patient  had  for  four  days  been 
living  in  a  cellar  used  for  the  sale  of  coal  and  wood,  and  when  able  he  had  been 
sawing  kindlings.  His  whereabouts  before  that  time  could  not  be  ascertained, 
but  he  had  probably  slept  in  sheds  and  lofts.  When  found  the  eruption  ap- 
peared to  be  about  the  sixth  day.  He  had  slept  in  the  same  lodging  iiouse 
with  O'Brien  for  the  few  nights  the  latter  was  there.  So  it  seemed  probable 
tiiat  this  case  was  contracted  from  O'Brien.  The  patient  was  at  once  removed 
to  the  hospital  in  the  ambulance  belonging  to  the  department.  His  clothing 
and  a  good  deal  of  wood,  barrels,  etc.,  in  the  wood  cellar  were  burned,  and 
everj'thing  else  in  the  cellar  drenched  with  corrosive  sublimate  solution.  The 
two  men  and  tiie  boy  wlio  worked  in  the  same  place  were  vaccinated,  as  were 
a  number  of  other  persons  in  the  neighborhood  who  were  known  to  have  been 
exposed.  The  patient  died  June  1.  The  body  was  prepared  by  the  attendants 
at  the  hospital  and  carried  to  the  North  Burial  Ground  in  the  department 
wagon  by  department  employes. 

When  the  patients  were  discharged  they  received  a  bath  in  corrosive  sub- 
limate, 1  to  1,000,  or  carbolic  acid,  2  per  cent.,  and  put  on  an  entire  change  of 
clothing  which  had  not  been  in  the  hosi^ital.  They  were  then  driven  to  their 
homes.  While  in  the  hospital  they  were  allowed  to  communicate  with  their 
friends,  but  their  letters  were  first  disinfected  by  leaving  them  in  a  sterilizing 
oven  until  .'ijightly  brown.  1  attended  the  patients  personally,  but  Drs. 
Leonard  and  tSwarts  saw  them  several  times  in  consultation.  As  soon  as  the 
hospital  was  occupied  by  the  patients  a  telephone  was  put  in  (the  setting  up 
being  done  by  Mr.  Pogcrs.)  During  the  entire  time  no  one  entered  the  liospi- 
tal  except  tho.se  mentioned  and  the  attendants.  The  uurse  in  charge  was  Mrs. 
A.  II.  Warwick,  who  was  from  May  5  to  June  9  a.ssisted  by  Welcome  Wilcox. 
Another  nurse  was  there  for  a  few  days,  frou)  May  8  to  May  11.  As  no  store- 
keepers would  deliver  supplies,  Walter  J.  Lewis  was  employed  to  buy  provi- 
sions, ice,  milk  and  other  supplies,  and  carry  them  to  the  hospital  daily.  He 
was  employed  from  May  5  to  June  2,  at  .$12  per  week.  The  total  expense  to 
the  city  of  the  care  of  these  patients  and  the  disinfecting  was  $1,032.31.  No 
other  caties  than  those  mentioned  occurred. 
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DISINFECTION. 


Disiiifc'C'tioii  after  f<jiitagious  disease  in  the  city  is  not  compulsory  ami  is 
only  done  at  the  request  of  the  family.  It  is  done  by  this  department  without 
charge.    The  following  are  the  number  of  disinfectious  since  1888  : 


Year. 

Scarlet 
Fever. 

Diph- 
theria. 

rhthi.sis. 

Cancer. 

Small- 
Pox. 

Typhus 
Fever. 

Total. 

1888 

180 

1889.   .. 

92 

1890.     . 

93 

1891.. 

132 

1892..            101 

■28 
8 

2 
2 

6 

12 
18 

3 

1 

140 

i 
1893....'       ir)8 

1894.             .'531 

4 
1 

173 
400 

Total.. 

590 

u-2 

5 

4 

4 

1  210 

Disinfection  is  done  by  carrying  to  the  steam  disinfector  aud  there  steanung 
all  infected  articles  that  can  be  so  treated.  In  a  considerable  proportion  of 
cases  sulphur  in  large  quantities  is  burned  iu  the  infected  rooms,  and  the 
householder  is  instructed  to  thoroughly  ''clean  house,"'  using  corrosive  sub- 
limate in  all  tin;  water  used  for  washiiiy:. 


VACCINATION 

During  the  year  ]S94  the  number  of  persons  vaccinated  was  3,086  The  only 
public  vaccination  has  been  at  the  city  hall,  Saturday  afternoons.  Humanized 
virus  only  is  employed.  The  number  of  transfers  iu  1894  was  IS,  making  the 
total  luimber  of  transfers  since  1868,  ^yhen  an  accurate  record  was  begun,  512. 
The  number  of  ccrlilicates  of  vaccination  issued  was  2,809.  The  following 
table  gives  the  number  of  persons  vaccinated  and  the  number  of  certiticates 
issued  from  185(i  to  1880,  ami  during  each  year  since  that  time: 
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Year. 


1856-1S80 

1881 

1882  

1883 

1884 

1885 

188G 

1SS7 

1888 

1889 

1890 

1891   

1892  

1893 

1894 

TotJil,  185G-18'.u' 


Persons 
Vaccinated. 


24,142 

2,307 

1,694 

1,385 

1,137 

17,034 

625 

917 

894 

1,130 

1,438 

1,738 

2,44/) 

1,905 

3,086 


Certificates 
Issued. 


32,585 
1,655 
1,690 
1,601 
2,725 
1,776 
1,856 
1  437 
1,676 
1,344 
1,765 
2.112 
2,407 
2,359 
2,809 


61,878 


59.797 


More  persons  were  vaccinated  in  1894  than  in  any  year  except  1885.  This 
increaise  was  doubtless  due  to  the  presence  in  the  city  of  several  cases  of 
•5inall-pox. 

QL  AWANTINK. 

The  signal  officer  at  quaiantine  for  the  year  was  John  S.  Adaiuson,  who 
perforniffd  the  services  in  a  very  satiJ-factory  nianner. 
The  following  i.s  the  number  of  vessels  hailed  by  the  signal  oHiccr : 

1893  (from  May  18) 98 

1894 82 

The  lollowing  is  a  list  of  the  number  of  vesself^  boarded  by  llio  health  officer, 
and  the  ports  from  whicli  they  gulled: 
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British  Provinces, 

West  Indies 

Italy 

Brunswick,  Ga. . . 
South  America.. . 

Total 


30 


1893. 

]894. 

14 

2 

11 

14 

1 

2 

3 

0 

1 

0 

18 


During  the  year  the  swill  has  been  collected  by  Messrs.  A.  H.  and  J.  Barney, 
under  contract  with  the  citj-  dated  April  18,  1889.  On  the  expiration  of  this 
contract,  May  1,  1894,  it  was  renewed  for  a  period  of  five  year?  from  that  date. 
The  payment  for  the  service  is  15i  cents  per  annum  for  each  person  in  the  cit\', 
the  poi)ulation  of  the  cit3'  to  he  estimated  for  that  purpose  each  year  by  the 
city  rejifistrar.  At  this  rate  they  weie  paid  .^l, 937. .50  each  month  during  the 
year  ending  M.\y  1,  1894,  and  SI, 989. 17  per  month  since  that  date. 

The  contractors  continue  to  collect  the  swill  in  the  same  satisfactorj'  man- 
ner in  which  they  undertook  the  work.  They  employ  in  the  business  eighteen 
two-horse  teams  and  one  three-horse  team. 
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Vital  Statistics  fbou  Some  of  the  Principal  Cities  of  the  United  States  for  1894. 


Cities. 


Jfew  York j 

I'biludelpbia ] 

Brooklyn j 

Cambridge \ 

New  Brtlford 

Taunton 

Newton 

Cleveland 

Soraerville 

Haverhill ; 

.Tackeonville 

Lynn | 

til.  Louis 

Newport 

Cincinnati 

Milwaukee 

Kansas  City 

Yonkera 

Kichmoiid 

Hartlord 

Columbus 

Utica 

Baltimore 

Minneapolis 

BoHlon • 

Knoxville   

t^an  KranciHf  o 

Toriland,  Ore 

Oakland 

I^owell 

St.  Paul  

.Jersey  City 

Grand  Kapids 

Keadlr.K,  I'a 

Kail  River 

Atlanta.  Ga i 

CharlestoD,  S.  C. . .  ....  I 


B 

j= 

O 

z^ 

M 

Q 

o. 

Pk 

H 

.957,452 

41,175 

,139,457 

22.680 

,046,000 

21,183 

7'.»,60" 

l,46i 

56,000 

1 ,037 

26  9ft4 

575 

•J8,S37 

437 

3'25.000 

5,663 

fts.noo 

873 

.•51,390 

505 

30,000 

561 

G3,000 

898 

5)0.000 

8,710 

20,1100 

379 

325,000 

5,945 

270,000 

4,243 

150,000 

1,643 

3t-;,ooo 

736 

81,:«8 

1,720 

:'>"  ,500 

949 

1110,000 

1,308 

r.o  000 

942 

455,427 

9,486 

223,700 

2,069 

501,107 

11,520 

40,3X.') 

671 

330,000 

6,060 

80  000 

836 

t)0,000 

711 

90,613 

1,775 

1 55,000 

1,570 

180,000 

6,338 

80,000 

1 ,033 

72,000 

1,497 

S;i,773 

2,028 

100,000 

1,638 

65,165 

1,779 

«  2 
S..C 

Qb 


3U 

or    ' 


21.03 
19.90 
20.2' 
18.49 
18.52 
21.33 
15.22 
17.42 
16.47 
16.09 
18.70 
14.25 
16.13 
18.99 
18.29 
15.71 
10.95  I 
20.44 
21.13  ' 
16.50  I 
13.08  1 
18.84  < 
20.83  I 
9.25  1 
22.99  I 
16.61   , 
18.36  ' 
10.47  ' 
11.83  i 
19  58 
10.13 
35.21   ] 
12  91  ; 
20.79 
22.69 
16.38 
32.24 


m 

.a 

<a 

«■ 

u 

«-Q 

h 

V    • 

•a  »- 

B   CO 

O  o 

j=  a 

•^  « 

■=    B 

So 

o 

J3 

1 

^ 

10,822 

26.28 

17,596 

5,624 

26.55 

*  9,235 

377 

25.79 

014 

347 

33.46 

464 

104 

18.09 

180 

116 

26.54 

168 

1,G44 

29.03 

2,806 

186 

21.31 

313 

113 

22.37 

1.54 

154 

27.45 

199 

210 

23.39 

267 

2,217 

25.45 

3,192  ' 

64 

16.88 

87 

1,299 

21.85 

2.018 

1,441 

33.06 

2,091 

416 

25.32 

.594 

227 

30.84 

357 

422 

24.53 

580 

191 

20.12 

268 

291 

22.24 

429 

178 

18.89 

253 

2,GI0 

27.67 

.  3,761 

526 

25.42 

784 

2,652 

22.15 

4,108 

129 

19.08 

247 

1,118 

18.44 

1,51-2 

143 

17.10 

190 

126 

17.72 

178 

541 

.30.48 

751 

501 

31.91 

743 
2,749 

218 

21.10 

126 

334 

22  31 

519 

793 

39.10 

298 

309 

18.86 

212 

392 

22.03 

261 

w 

w 

JS 

.a 

CS 

*3 

a 

^o 

15 

"sQ 

^U 

a. 

mj: 

TO     QJ 

B 
o 

"3 

u  3 

.a 

o 

o 

.a 

P 

ja 

&- 

k 

42.73 

4,658 

11.31 

2,.nl3 

11.08 

43.59 

2,260 

10.66 

41.99 

166 

11.35 

44.74 

106 

10.12 

31.30 

71 

12.;i5 

38.23 

31 

7.09 

49.55 

402 

7.09 

35.85 

89 

10.19 

30.49 

72 

14.25 

35.47 

109 

19.43 

29.73 

98 

10.91 

36.65 

875 

10.05 

22.95 

38 

10.02 

33.94 

720 

12.11 

40.26 

481 

11.33 

36.15 

170 

10.34 

48.51 

48 

6.. 52 

.33.76 

231 

13.43 

28.24 

104 

10.96 

32.78 

194 

14.83 

26.86 

75 

7.96 

39.65 

1,106 

11.76 

37.88 

243 

11.26 

35.67 

1,425 

12.37 

36.66 

119 

17.73 

24.95 

945 

15.59 

22.73 

124 

14.83 

25.03 

111 

15.61 

42.31 

192 

10.82 

47.32 

88 

5.60 

44.09 

593 

9  36 

12.19 

134 

12.97 

34.66 

1(16 

7.08 

14.69 

1.39 

6.85 

12.94 

238 

14  52 

14.10 

224 

12.59 
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ViTAi.  Statistics  from  Some  op  the  Principal  Cities  op  the  United  States  for  1894. 


CD 

m 

« 

— 

.□ 

J3 

A 

XI 

A 

a 

a 

a 

a 

a 

o 

a 

«> 

o 

Q) 

°2 

si 

s« 

=e 

Sj 

oS 

el 

"se 

p  V 

o  o 

o  > 

5>  o 

2* 

4)   O 

°  s 

o  o 

o  « 

o  o 

ife 

a  <u 

fa 

3    S 

•Z  5 

=    " 

iS. 

^a 

a  S 

II 

0-2 

0,   S 

•£"£ 

=  •2 

01  S 

5« 

g| 

i  i 

.5 

0-2 

Cities. 

Eh 

ti 

CS   1. 

1^ 

."  3 

g  a 

"1 

S 

o 

o 

o 

o 

R 

o 

J3 

x: 

.a 

^ 

.a 

^ 

^ 

^ 

^ 

E: 

326 

.79 

541 

1.31 

2,3.-)9 

6.73 

154 

.37 

3.216 

7.81 

Xew  York. 

369 

1.02 

153 

.67 

1,(147 

4.01 

13 

.06 

3,016 

13.29 

riiiladelpliia. 

ld8 

.74 

18S 

.88 

1,279 

6.04 

22 

.10 

1,771 

8.36 

Brookliii. 

23 

1.57 

101 

6.91 

66 

Z.fZ 

0 

0 

171 

11.69 

Cambridge. 

13 

1.25 

19 

1.83 

10 

.96 

0 

0 

93 

8  97 

New  Bedford. 

5 

.87 

2 

.35 

.10 

8.69 

0 

0 

42 

7.30 

Taunton. 

10 

2.29 

4 

.91 

20 

4.68 

0 

0 

35 

8.01 

Newton. 

89 

1.57 

338 

5.97 

107 

1.92 

3 

.05 

671 

11.85 

Cleveland. 

13 

1.49 

51 

5. 84 

28 

3.21 

0 

0 

70 

8.02 

Somerville. 

7 

1.38 

2 

.39 

4 

.79 

0 

0 

34 

6.73 

Haverhill. 

8 

1.42 

0 

0 

2 

.35 

0 

0 

35 

6.24 

JackBonville. 

12 

1.34 

8 

.89 

20 

2.23 

1 

.11 

78 

8.68 

Lynn. 

171 

1.96 

29 

.33 

240 

2.75 

0 

0 

980 

11.25 

St.  Louis. 

10 

2.64 

1 

.26 

5 

1.32 

0 

0 

25 

6.59 

Newport. 

169 

2  84 

11 

.18 

200 

3.37 

0 

0 

298 

5.01 

Cincinnati. 

70 

1.65 

12 

.28 

165 

3.88 

244 

5.79 

470 

11.08 

Milwaukee. 

26 

1.02 

1 

.06 

50 

3.04 

0 

0 

78 

4.74 

Kan8a^j  City. 

4 

.54 

1 

.13 

88 

11.95 

1 

.13 

103 

13  99 

Yonkers. 

28 

1.63 

1 

.06 

2 

.11 

0 

0 

122 

7.09 

llichraond. 

28 

2.95 

3 

.31 

19 

2.00 

0 

0 

77 

8.11 

Hartford. 

62 

3.97 

10 

.76 

43 

3.28 

2 

.15 

77 

5.89 

Columbus. 

7 

.74 

0 

0 

22 

2.33 

1 

.10 

51 

5.41 

Ulica. 

222 

2.35 

85 

.89 

200 

2.U 

0 

0 

745 

7.85 

Baltimore. 

181 

8.71 

59 

2.86 

54 

2.61 

0 

0 

124 

5.99 

Minneapolis. 

141 

1.22 

192 

1.66 

817 

7.09 

22 

.19 

761 

6.60 

Boston. 

23 

3.43 

2 

.29 

3 

.45 

0 

0 

49 

7.30 

Knoxville. 

114 

1.88 

14 

.23 

38 

.62 

0 

0 

280 

4.62 

San  Francisco. 

18 

2.15 

5 

.59 

10 

1.19 

0 

0 

40 

4.78 

Portland,  Ore. 

12 

1.69 

1 

.14 

9 

1.26 

0 

0 

17 

2.39 

Oakland. 

6U 

2.82 

16 

.9(1 

14 

.79 

3 

.17 

257 

14.48 

Lowell. 

32 

2.04 

22 

1.40 

61 

3.88 

1 

.06 

136 

8.66 

St.  Paul. 

137 

2.18 

56 

.88 

222 

3.50 

1 

.02 

383 

6.04 

ilersey  City. 

36 

3.48 

8 

.77 

17 

1.64 

0 

0 

81 

7.84 

Grand  Rapids. 

33 

2.20 

6 

.40 

76 

6.07 

0 

0 

115 

7.68 

Reading,  Fa. 

33 

1.62 

7 

.34 

17 

.83 

0 

0 

280 

13.80 

Fall  River. 

60 

3.05 

8 

.48 

6 

.30 

3 

.18 

176 

10.74 

Atlanta,  Ga. 

24 

1.34 

3 

.16 

2 

.11 

0 

0 

142 

7.98 

Charleston,  8.  C. 

Statistics  of  the  Citv  of  Providence. 

The  estimated  population  for  July  1,  1S95,  is  158,000. 
Area,  square  miles,  16.25. 

ASSESSED  VALUATION. 

1893.  1894. 

Real  estate 8119,001,700 .$120,40.3,800 

Personal  estate 40.810,860 40,800,400 


Total..   8159,812,560. 


.8167,264,200 


Rate  of  tax 81.60  per  8100 

Total  amount  of  all  tax .§2,557,000.96 82,676,227.20 
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Miles  of  water  pipe? 272. SS 284.76 

Number  of  service  pipes  in  use 17.417 18,152 

Number  of  meters  in  use 12,088 13.ir)3 

Average  daily  consumption  of  water 9,128,oG3  gals 9,004,434  gals. 

Miles  of  sewers 129.71 141.747 

Number  of  sewer  connections 9,442 10,.")87 

EXPENSES   OF   THE  HEALTH   DEPARTMENT. 

The  amount  appropriated  for  the  fiscal  year  ending  Sept.  30,  1895.  was 
$43,000. 

Salary  of  superintendent  of  health .$2,000  00 

Keraoval  of  swill 23,5  8  35 

1.  SCITUATE. 

2.  S.  B.  Smith,  health  ofRirer. 

3.  There  have  been  no  epidemics  during  the  past  year. 

0.  I  was  called  to  view  a  nuisance  at  Richmond  village,  and  found  that  the 
people  occupying  the  upper  part  of  the  stone  tenements  were  in  the  habit  of 
throwing  their  slops,  garbage,  etc,  across  the  walk,  making  it  in  a  ver}'  bad 
condition.  I  notilied  the  owner,  but  to  the  best  of  my  knowledge  nothing  has 
been  done. 

9.  All  public  nuisances,  unsanitar}^  premises,  etc.,  are  reported  to  the  town 
council. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  To  the  best  of   my  knowledge  there  are  no  ice  dealers  in  this  town. 
There  is  probably  one  in  Hope. 

1.  S."MITHKIKI,I>. 

2.  .Jencks  Smith,  healtli  officer. 

3.  'J'here  liave  been  no  epidemics  during  tin'  past  year.  Tlie  t-ontagious 
diseases  were  all  in  Geoi-giaville  and  were  as  follows:  Diplitheria.  one  case  in 
November;  and  scarlet  fever,  one  case  in  December.  No  deaths  were  repoited 
in  either  instance. 

4.  Isolation  w;is  not  maintained. 

5.  None  of  the  sick  weri;  isolated. 

0.     No  inspection  of  prcmis(;s,  wber<'  sickness  prevailed,  was  made. 
7.     No  sanitary  inspe(;lions  were  made  during  the  jiast  y(!ai'. 
S.     No  unhi-aithy  localities  in  this  town  an;  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  Ibc  town 
council. 

10.  'i'hei'e  b;is  been,  to  my  knowledge,  no  eont aniinal ion  ol'  tlie  watei",  milk 
or  ice  supplies  ol  this  town. 

11.  William  VVinsor  is  the  ice  dealer  ol  this  town. 
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1.  WoON.SOCKKT. 

2.  A.  M.  Paine,  M.  I).,  J.  C.  Molten,  and  Josei)h  Jallent  are  tlie  heallli 
officers. 

3.  There  have  been  no  epidemics  durin<ij  the  past  year. 

6.  There  has  been  no  special  reason  why  sanitary  inspections  should  be 
made. 

7.  Ini=pections  of  water  closets,  cesspools,  sink  drains,  etc.,  were  made  at 
my  own  option  and  from  private  complaints,  and  ail  nuisances  were  ordered 
abated,  when  any  such  were  found. 

8.  Xo  unhealthy  localities  in  this  city  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  board 
of  aldermen. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  tlie  water,  milk 
or  ice  supplies  of  this  city. 

11.  'J'he  Woonsocket  Coal  and  Ice  Co  .  G.  W.  Miller,  and  A.  .T.  Kelly  are  the 
ice  dealers  of  this  city. 


WASIIIXGTOX   COUNTY. 

1.  ClIAUI.KSTOWX. 

2.  Albert  A.  Saunders,  M.  D.,  health  ollicer. 

3.  There  have  been  no  epidemics  during  the  past  year. 
G.     No  inspection  was  made  of  cellars,  sink  drains,  etc. 

7.  Xo  sanitary  inspections  were  made  during  the  p:ist  year. 

8.  X'^o  unhealthy  localities  in  this  town  are  known. 

9.  All  i)ui)lic  nuisances,  unsanitary  premises,  etc..  are  reported  to  the  town 
council. 

10.  There  has  been,  to  my  knowledge,  no  conlamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  John  ('.  Tucker,  of  Carolina,  is  the  ice  dealer  of  this  town. 

1.     TCXKTKU.     Has  no  health  ollicer. 

1.  lloTKlNTOX. 

2.  G.  A.  I.angworthy,  health  ollicer. 

3.  There  have  been  no  epidemics  during  the  past  year.  I.a  Grippe  was  pre- 
valent all  over  the  town  during  December.  Tlie  contagious  diseases,  which 
all  occurred  in  December,  were  as  follows:  Typhoid  fever,  two  cases  each  in 
Kockville  and  Wyoming,  from  which  one  death  was  reported,  and  one  case  of 
measles. 

4.  Isolation  was  maintained. 

5.  All  of  the  sick  were  isolated. 


100  STATE    BOARD    OF    HEALTH.  [1894. 

6.  Inspection  of  premises,  where  sickness  prevailed,  was  made,  but  no  cause 
was  known  to  the  physician,  who  informed  me  that  every  precaution  was  taken 
to  prevent  the  spread  of  the  contagion. 

7.  Xo  sanitary-  inspections  were  made  during  the  past  year,  as  no  cases  of 
nuisances  were  reported. 

5.  No  unhealtli}'  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  when  any  such  come  to 
my  knowledge,  are  reported  to  the  town  council. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  towni. 

11.  William  L.  Clarke,  of  Ashaway,  H.  G.  Kenyon,  of  Hopkinton,  and  B.  F. 
Smith,  of  Hope  Valley,  are  the  ice  dealers  of.  this  town. 

1.  Xakragansett  District. 

2.  Lewis  A.  Champlin,  health  officer. 

3.  There  were  no  epidemics  during  the  past  year. 

1.  NOKTH  Kingstown. 

2.  Lance  de  Jough,  health  officer. 

3.  There  were  no  epidemics  during  the  past  year.  The  contagious  diseases 
were  as  follows :  Scarlet  fever,  one  case  in  Allenton  ;  typhoid  fever,  eight  cases 
in  Wickford  and  Lafayette.  'I'hese  cases  all  occurred  from  June  to  September, 
but  no  deaths  were  reported  from  either  disease. 

4.  Isolation  was  maintained  only  in  the  scarlet  fever  case. 

6.  In  one  of  tfie  typhoid  cases  inspections  were  made  and  the  sanitary  con- 
ditions were  found  to  be  good,  but  in  the  other  cases  the  cesspools  were  in  a 
somewhat  untidy  condition,  and  the  well  water  was  not  pure. 

7.  A  number  of  w'ells,  cesspools  and  privies  were  inspected,  and  when  found 
to  be  impure  were  ordered  to  be  cleaned  and  disinfected. 

8.  In  the  centre  of  the  village  of  Wickford,  and  in  one  oi-  two  spots  in  the 
other  villages,  the  sanitary  conditions  aie  not  good,  altliough  the  health  of 
those  living  there  has  not  been  impaired. 

'.).  I  liave  made  no  reports  of  public  nuisances,  unsanitary  premises,  etc., 
all  those  are  within  the  jurisdiction  of  the  truant  officer. 

10.  There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.  James  IJ.  Jirayman,  W.  Cieorge  Orpin,  and  Daniel  Spiidi,  of  Duck  Cove 
FaiiM,  are  llie  ice  dealers  of  this  town. 

1.  J'tlC'lI.MONU. 

2.  John  L.  Kenyon,  health  officer. 

3.  'J'here  were  no  (ipideniics  during  the  past  j'ear.  'i'lie  contagious  diseases 
reported  were  af?  follows:  Eight  cases  of  scarlet  fever  in  the  Wood  Kiver 
Mills,  during  November  and  December.     No  deaths  were  reported. 
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4.  Isolation  was  maiiilaiued. 

5.  All  of  the  sick  were  isolated. 

6.  The  outbreak  of  the  disease  was  caused  by  a  case  of  scarlet  fever  brought 
from  White  Rock. 

7.  No  sanitary  inspections  were  made  during  the  past  year. 

8.  Xo  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  town 
council. 

10.     There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
or  ice  supplies  of  this  town. 

11.     Samuel  L.  Richmond  and  John  Smith  of  llopkinton  are  the  ice  dealers 
of  this  town. 

1.  South  Kingstown. 

2.  F.  C.  Gould,  health  officer.    No  report  received. 

1.  Westerly. 

2.  Ethan  Wilcox,  superintendent  of  health.     Benjamin  York,  health  officer. 
3      There  w'ere  no  epidemics  during  the  past  year. 

7.  Sanitary  inspections  were  made  as  needed.     Sometimes  by  the  superin- 
tendent, and  sometimes  by  the  health  officer. 

8.  No  unhealthy  localities  in  this  town  are  known. 

9.  All  public  nuisances,  unsanitary  premises,  etc.,  are  reported  to  the  town 
council. 

10.     There  has  been,  to  my  knowledge,  no  contamination  of  the  water,  milk 
and  ice  supplies  of  this  town. 
11.     Lorenzo  D.  Richmond  and  Horace  Vose  are  the  ice  dealers  of  this  town. 


METEOROLOGY 


It  has  I)een  remarked  in  previous  reports  of  the  Board  that  tlie  influ- 
ence of  the  meteorological  conditions  of -tlie  atmosphere,  as  well  as  the 
floating  matter  suspended  therein,  are  recognized  and  acknowledged  by 
all  pathologists  as  causes  of  disease  ;  and  the  following  tables  are  there- 
fore introduced,  as  heretofore,  for  the  purpose  of  comparing  the  large 
prevalence  of  certain  diseases  at  different  monthly  periods  of  the  year, 
with  the  temperature,  the  atmospheric  pressure,  the  relative  humidity, 
prevailing  direction  and  force  of  the  wind  and  other  conditions  of  the 
atmosphere,  and  also  the  amount  of  cloud  and  rainfall  during  each 
month  of  the  year.  All  of  the  said  diseases  and  monthly  prevalence  of 
the  same  may  be  found  in  the  report  upon  the  registration  of  deaths 
arranged  by  months,  in  Table  Vll  of  the  Registration  Report. 

The  first  table  is  compiled  from  the  monthly  reports  of  the  City 
Engineer  of  Providence,  and  shows  the  mean,  maximum  and  minimum 
temperature  of  the  different  montiis,  and  the  extremes  and  average 
daily  range  of  the  same,  the  rainfall  and  prevailing  direction  of  the 
wind. 

The  second  table  will  give  a  more  comprehensive  monthly  summary 
of  observations  during  1894,  including  a  large  number  of  atmospheric 
conditions  for  each  month,  and  also  yearly  sunjmaries  for  each  of  the 
thirteen  preceding  years. 

It  is  condensed  from  the  annual  summary  of  niDnlhly  observations  at 
Hope  Reservoir  and  the  City  Hall,  in  Prcjvidence, 
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Taiu.k  I. 

Temperature^   Ban;/e   of  Tempt iritn re,    Eninfall   and   Precnilimj   Direction   and 
Velocity  of  the   Wind,  for  each  Month  during  the  year  1894. 


MONTHS,  1S94. 
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BIRTHS,  DEATHS  AND  MARRIAGES. 

18  34. 


The  value  of  reliable  reports  in  their  various  bearings,  relating  to 
the  records  of  births,  marriages  and  deaths  and  the  items  of  fact  con- 
nected therewith,  showing  the  vital  movements  of  the  population  from 
year  to  year,  has  been  so  frequently  presented  in  the  previous  reports 
of  this  Board  as  to  need  no  repetition  at  this  time.  It  is  gratifying, 
however,  to  be  able  to  state  that,  with  no  exception,  persons  eminent 
in  social  and  political  science  everywhere,  recognize  the  indispensable 
information  such  reports  furnish,  and  that  in  every  civilized  country 
they  occupy  places  of  importance  in  the  government  reports  scarcely 
second  to  any  other  department. 

The  F'orty- first  Report  on  the  registry  of  vital  movements  in  Rhode 
Island  was  completed  and  issued  by  the  end  of  the  year,  and  will  be 
found  appended  to  this  report. 

The  work  of  collecting  the  data  for  the  Forty-second  Report,  the 
enumerating,  classifying,  arranging  and  collecting  in  tables  for  the  pur- 
pose of  presenting  the  various  facts  in  such  detail  as  to  facilitate  ex- 
amination and  study,  has  been  in  progress  during  the  time  of  making 
up  this  report,  and  affords  some  facts  which  may  be  presented  at  this 
time. 

Below  will  be  found  some  of  the  general  results  of  the  registry  of 
births,  marriages  and  deaths  during  1894  : 

BIKTIIS. 

SKX.  I  PARENT   NATIVITY. 

MuU« 5,1^9   i   Native* 4,194 

1 
FeninlfS 4,856   '    Foreign 5,T91 

Whole  uuiiibeiof  birtlia 9,985 

*  Includiog  all  whose  fathers  were  born  in  the  United  Sutea,  whether  the  fathers  were  of  foreign 

parentage  or  of  native. 
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MARRIAGES. 

Native  born  Groom  and  Bride 1,539 

Foreign  born  Groom  and  Bride 1,043 

Nati%-e  Groom  and  Foreign  Bride 337 

Foreign  Groom  and  Native  Bride 352 

Whole  number  of  marriages 3,271 

Native  Grooms 1,876   |   Foreign  Grooms 1,395 

DEATHS. 

SEX.  I  PARENTAGE. 

Males...... 3,559    |    Native 3,055 

Females 3,601    j    Foreign. 4,091 

I    Unknown 14 

Whole  number  of  deaths 7,160 

There  was  one  birth  to  every  37.6  of  the  population,  or 26.6  births  in  every  1,000 

One  person  married  in  every  57.4  of  tlie  population,  or 17.4  persons  married  in  every  1,000 

And  one  death  in  every  51.0  of  the  population,  or 19.5  deaths  in  every  1,000 

Estimated  population  for  1891 — 375,386. 
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The  following  table  will  present  the  number,  parentage,  and  propor- 
tion to  total  mortality  of  deaths  from  several  of  the  most  prominent 
causes  of  death  in  their  order  of  precedence  : 


Whole  No. 
of  Deaths. 

Consumption . .  774 

Pneumonia 605 

Cholera  Infantum   496 

Heart  Disease 476 

Apoplexj- 415 

Kidney  Diseases 312 

Brain  Diseases 282 

Bronchitis 254 

Accidents 233 

Cancer 214 

Old  Age 1S7 

Diphtlieria 133 

Scarlatina 123 

All  causes 7,160 


Percentage 

Parentage. 

Excess  of 

of  Deaths 

Foreign 

Foreign 

)ni  all  Causes. 

Native. 

and  Unknown. 

over  Native. 

10.81 

2r)S 

516 

258 

9.29 

305 

361) 

55 

6.93 

162 

334 

172 

6.65 

246 

230 

—16 

5.80 

220 

195 

—25 

4.36 

163 

149 

—14 

3.94 

126 

156 

30 

3.55 

82 

172 

90 

3.25 

74 

159 

85 

2.99 

121 

93 

-28 

2.61 

109 

77 

—32 

1.86 

61 

72 

11 

1.72 

52 

71 

19 

100 


3,047 


4,101 


1,054 


LONGEVITY   OF   DF.CF.DKNTS. 

1894.      1893.        1892.        1891.        1800.      1889. 

AverageageinyearsofxMale  decedents.  32.47    30.97    32.96    3170    31.04    32.20 
Female      "  34.40    33.99    37.75    36.28    34.26    35.75 

Total         "  33.44    32.40    35.34    34.47    32.62    34.00 

There  has  been  a  gradual  increase  during  tlie  last  tliirty  years  in  the 
average  length  of  life  of  decedents,  taking  periods  of  live  years  each 
and  a  last  period  of  three  years,  running  from  about  twenty-nine  and 
three-fourtlis  years  at  the  beginning,  to  thirty-tlirce  and  two-tliirds 
years  at  the  ending  in  1894. 


PERCKNTAGE  OF   MORTAMTV    HY   CLASSES. 

1894.     1893.    1892.     1891.    1890.     1889. 

Zymotic  diseases 22.02  22.89  24.97  23.11  25.38  22.08 

Constitutional  diseases 16.06  16.04  16.50  17.73  18.48  18.(il 

Local  di.seases 46.18  46.13  41.89  42.31  40.15  42.10 

Developmental  di.scases 10.92  9.74  11.39  11.77  10.89  12.04 

Violence,  etc 4.82  5.20  5.25  5.08  5.10  5.17 

The  large  increase  of  percentage  in  llic  class  of  local  diseases  up  to 
1894  was  due  to  the  increase  in  the  number  of  deaths  from  pneumonia, 
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the  greatest  number  of  deaths  being  due  to  this  cause  in  1893,  there 
being  121  more  than  in  1892,  and  208  more  than  in  1891.  There  were 
111  less  deaths  from  pneumonia  in  1894  than  in  1898. 

RATIOS    OF    MORTALITY. 

As  compared  witli  the  year  1893,  there  was  considerable  change  in 
1894,  in  the  proportional  mortality  of  several  of  the  most  important 
diseases  occurring  in  larger  or  smaller  numbers  every  year. 

Apoplexy  and  Paralysis. — Tlie  deaths  from  these  diseases  were 
nearly  the  same  in  each  of  the  years,  338  in  1892  and  335  in  1891.  In 
1893  these  had  increased  to  407.     In  1894  to  415. 

Bronchitis. — The  deaths  from  bronchitis  were  61  less  than  in  the 
previous  year.  There  has  been  a  steady  increase  in  the  proportionate 
mortality  from  bronchitis  during  the  last  twenty  years  previous  to  1894, 
which  must  be  attributed  to  something  more  than  increased  skill  in  dif- 
ferential diagnosis. 

Cancer. — The  deaths  from  cancer  were  214  in  1892,  205  in  1893  and 
181  in  1892.  Cancer  has  increased  slightly  in  its  proportion  of  mor- 
tality to  whole  number  of  causes  of  death,  during  the  last  twenty-five 
years,  and  is  prol)al)Iy  due  to  increased  facilities  in  diagnosis. 

Cholera  Infantum — There  were  490  deaths  from  cholera  infantum 
in  1894,  G03  deaths  in  1893  and  633  in  1892.  The  proportion  to  whole 
number  of  deaths  was  6  93  per  cent.  For  the  last  29  years  it  has  been 
about  7  per  cent. 

Consdmption — As  a  cause  of  death,  returned  under  the  name  con- 
sumption, there  were  774  cases.  Owing  to  a  constant  change  of 
nomenclature  applied  to  this  condition,  reports  are  variously  returned 
under  other  names.  There  should  therefore  be  included  under  this 
heading:  Consumption,  39  cases;  pulmonary  consumption,  97;  phthi- 
sis, 20;  phthisis  pulmonalis,  395;  tuberculosis,  13;  general  tubercu- 
losis, 61,  and  tuberculosis  pulmonalis,  149,  making  a  total  of  774  deaths 
from  pulmonary  tuberculosis,  the  name  which  should  now  be  applied  to 
this  condition  as  accepted  by  registration  reports  generally.  Added  to 
this  there  were  39  deaths  from  tubercular  meningitis,  5  from  fibroid 
phthisis,  1  from  tubercular  arthritis,  5  from  tubercular  laryngitis  and  3 
from  tubercular  peritonitis. 

There  were  52  more  deaths  from  consumption  in  1894  than  in  1893, 
and  they  were  10.81  per  cent,  of  all  causes.     The  percentage  has  been 
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decreasing  for  the  past  four  years  previous  to  1894,  and  materially  so 
from  the  percentages  of  the  last  28  years  ;  and  this  with  the  improved 
methods  of  diagnosis  and  an  increased  population  is  an  encouragement. 

As  will  be  seen  by  the  table  on  page  138,  consumption  stands  highest 
on  the  list  as  a  cause,  pneumonia  being  second.  Consumption  was  the 
cause  in  10.81  per  cent,  of  all  causes,  and  pneumonia  9.28  per  cent. 

A  decided  contrast  will  be  seen  in  the  proportion  of  the  different 
diseases,  by  observation  of  the  diagram  shown  on  page  116.  Here, 
considering  the  conditions  for  30  years,  it  will  be  seen  that  pulmonary 
tuberculosis  has  exceeded  pneumonia  nearly  100  per  cent,  as  a  cause. 
In  1893  there  were  more  deaths  from  pneumonia  than  from  pulmonary 
tuberculosis. 

DiARRHCEA  AND  Dysentert. — The  mortality  from  these  diseases  was 
35  less  in  number  than  in  the  previous  year,  or  124  in  1894,  159  in  1893 
and  199  in  1892,  but  in  proportion  to  entire  mortality  in  1894,  they 
were  a  little  less  than  one-half  of  one  per  cent,  less  than  in  1893. 

Diphtheria — This  disease  had  a  mortality  of  133  in  1894,  which  was 
24  less  than  in  1893  ;  113  of  these  were  in  Providence  county,  47  being 
in  Providence  city  ;  the  percentage  to  the  whole  number  of  deaths  was 
1.86.  In  1893  it  was  2.11,  in  1892  it  was  1.20,  but  in  1890  it  was  3.04 
and  in  1887  it  was  11.56. 

Fevers,  Malarial. — These  had  a  mortality  of  14  in  1894  and  20  in 
1893,  a  decrease  of  30  per  cent. 

Fever,  Typhoid. — There  were  159  deaths  from  typhoid  fever  in  1894, 
being  44  more  than  in  1893.  Typhoid  fever  as  a  disease  and  as  a  cause 
of  death,  up  to  1894,  has  gradually  lessened  in  both  proportions  as 
compared  with  other  important  diseases  during  the  previous  fifteen 
years. 

Heart,  Diseases  of. —The  deaths  from  diseases  of  the  heart  num- 
bered 476  as  against  535  in  1893.  Diseases  of  this  organ  have,  how- 
ever, been  gradually  increasing  during  the  last  thirty  years.  See  Table 
LXXVIII,  page  209,  Reg.  Rep. 

Influenza. — The  numlier  of  deaths  reported  as  from  this  disease  in 
1894  was  166,  81  more  than  in  1893.  During  the  epidemic  of  1892 
there  were  336  deaths  from  this  cause. 

Kidneys,  Diseases  of The  number  of  deaths  from  diseases  of  the 

kidneys  in  1894  was  312,  the  number  in  1893  was  302.  Diseases  of 
these  organs  have  been  gradually  assuming  large  importance  as  causes 
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of  death  during  tlie  last  twenty-five  years.  The  ratio  of  mortality  for 
five  years,  1885-89,  was  nearly  four  times  as  large  as  the  ratio  for  the 
years  1865-69,  and  of  1890-94  more  than  four  and  one-half  times  as 
large.     See  Table  LXXXI,  page  216,  Reg.  Rep. 

Pnedmonia.  —  The  number  of  deaths  caused  by  pneumonia  in  1894 
was  665  as  against  776  in  1893.  Pneumonia  has  gradually  increased 
in  importance  as  a  cause  of  death  for  the  last  fifteen  years  previous  to 
1894.     See  Reg.  Rep.,  Table  LXXXVI,  page  226. 

Scarlatina The  number  of  deaths  was  123,  70  less  than  in  1893. 

The  proportion  was  1.72  per  cent,  of  the  whole  number  of  deaths. 
Scarlatina  has  largely  decreased  in  epidemic  prevalence  and  proportion 
of  mortality  during  the  last  fifteen  years,  as  compared  with  previous 
periods  of  fifteen  years  each. 

Small-i'ox There  were  two  deaths  from  small-pox  in  1894,  there 

being  none  the  year  previous  and  four  in  1892.  The  diminution  of 
cases  and  the  decrease  of  mortality  as  a  consequence,  has  been  quite 
remarkable  duiing  the  last  fifteen  years.  'J'he  enicacy  of  vaccination 
has  had  remarkable  endorsement. 


^ 

w 

H 

H 

B 

O 

w 

o 

ci 

fa 

1 

17) 

to 

§ 

N 

< 

« 

B 

fa 

K" 

O 

H 

C3 

n 

N 

•pf 

t) 

>^ 

15 

^. 

Ed 

'^ 

tl 

fc- 

■-J 

f^ 

o 

o 

fa 

< 

C 

» 

K-i 

--< 

ca 

hJ 

r// 

l^ 

1— < 

c 

H 

K 

CJ 

« 

o 

!3 

^ 

u 

IT 

>^ 

H 

fa 

■< 

fa 

Oi 

o 

S 

m 

o 

H 

u 

Vj 

u> 

U3 

K 

C; 

H 

'/^ 

c- 

H 

^-' 

>', 

e 

Cd 

B 

Ch 

^< 

(d 

II 


Jirl 

O 

c 

O 

H 

'7j 

CU 

«( 

r. 

c 
c 

fi 

'ti 

c 

^ 

Ya 

ui 

0 

0. 

c 

o 

d. 

r_ 

^   o 


-r^eQfafifiOCQM 


M 
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WATER  SUPPLIES. 


As  set  forth  in  the  annual  report  to  the  governor  of  the  state, 
the  desirability  of  an  intelligent  control  of  the  drinking  water  of 
the  state  was  considered  to  be  of  the  utmost  importance. 

"This  control  should  include  the  inspection  of  the  source  of 
supply  of  all  river  waters,  used  bj'^  cities  or  towns  for  drinking 
water,  whether  under  the  control  of  the  town  or  when  supplied  by 
a  private  corporation.  The  supplies  so  freely  sold  bj'  different 
dealers  and  taken  from  various  j)rivate  springs  and  wells  should 
also  receive  attention." 

In  accordance  with  this  plan  the  Board  commenced  in  July  a 
systematic  monthly  chemical  and  bacteriological  examination  of 
the  waters  of  the  Pawtuxet  river,  which  supplies  the  greatest  num- 
ber of  population  in  the  state,  there  being  an  estimated  population 
of  the  city  of  Providence  alone  (geometrical  increase)  of  142,4:07. 

In  addition  to  this,  single  samples  were  taken  from  supplies  in 
other  parts  of  the  state  whenever  especial  interest  in  a  supply 
waranted  an  examination. 

The  advantage  of  periodical  examinations  has  a  value  in  compari- 
son of  the  results  from  month  to  month  and  from  year  to  year  and 
thereby  a  determination  as  to  the  possibility  of  contaminatiou 
may  be  made.  An  individual  examination  made  at  any  one  time 
would  alone  be  of  little  value,  for  if  the  sample  taken  showed  a 
purity  compared  with  samples  from  other  rivers  it  would  lead  to 
a  conclusion  which  would  be  misleading  since  during  all  the  rest 
of  the  year  the  supply  might  be  poor  in  qualitj'.  Likewise  an  in- 
dividual sample  might  be  taken  during  peculiar  and  unusual  con- 
ditions of  the  source  of  supply,  whereby  a  water  of  a  very  poor 
quality  would  be  obtained  and  on  anal.ysis  miglit  be  condemned 
as  a  continuous  supply  for  drinking  purposes,  yet  it  might  be  the 
case  that  eleven  other  samples  taken  at  periodical  intervals  would 
show  an  average  quality  whicli  would  be  up  to  the  standard. 


120  STATE    BOARD    OF    HEALTH.  [1894. 

Another  advantage  of  the  periodical  examination  is  the  possi- 
bilit}'  of  determining  the  opportunities  for  an  outbreak  of  disease 
before  the  epidemic  may  occur,  and  to  study  the  relation  of  epi- 
demics to  the  supply,  and  after  years  of  records  it  would  be  pos- 
sible to  obtain  information  which  would  give  practical  deductions. 

Owing  to  the  limited  amount  of  appropriations  received  from 
the  legislature  this  work  has  been  limited  to  the  one  supplj^  re- 
ferred to  ;  and  it  is  to  be  hoped  that  in  future  years  a  sufficient 
amount  may  be  appropriated  to  enable  the  Board  to  keep  informed 
of  the  condition  of  the  various  supplies,  some  of  which  are  con- 
trolled entirely  by  private  corporations  where  care  is  sometimes 
diverted  to  the  quantity  rather  than  the  quality. 

The  collection  of  the  samples  were  not  made  on  any  particular 
date  but  were  collected  usually''  on  the  Thursday  coming  nearest 
to  the  fifteenth  of  the  month.  This  was  done  upon  the  suggestion 
given  by  the  Engineer's  Department  of  the  State  Board  of  Health 
of  Massachusetts. 

It  was  considered  that  a  sample  taken  from  the  river  on  a  par- 
ticular date,  as  for  instance  the  first  or  fifteenth  of  the  month, 
would  not  give  a  fair  average  of  the  quality  of  the  water,  inasmuch 
as  those  dates  might  fall  upon  a  Monday,  in  which  case  the  mills 
having  been  shut  down  since  Saturday  night  thirty-six  hours 
would  have  iiassed,  during  which  time  the  river  was  not  being 
used  at  its  maximum  and  the  maximum  contamination  would  not 
be  present.  Likewise  if  the  sample  was  collected  on  a  Saturday 
it  would  give  the  result  of  a  whole  week's  contamination.  Being 
taken  on  a  Thursdaj'^  would  give  a  sample  which  would  have  a 
better  average. 

The  locations  from  where  the  samples  were  taken  from  the 
Pawtuxet  river  were  as  follows  :  One  from  the  north  branch  of 
the  river  at  the  village  of  Hope,  at  a  point  where  the  water  enters 
the  mill  in  the  trench.  A  second  sample  was  taken  at  Washing- 
ton, on  the  southwest  branch,  at  a  point  located  above  the  mill 
and  where  the  supply  of  the  mill  is  taken  in. 

The  third  sami)le  was  collected  on  the  same  day  as  the  other 
two,  and  some  hours  later,  at  the  intake  of  the  I'ettaconsett 
Pumping  Station  and  at  the  same  point  where  the  samples  are 
colhjctcd  by  the  ('ity  of  l*i-ovidcncc  for  their  arial^'ses. 

The  north  Inanch  from  Hope  to  where  the  river  meets  the  south- 
west branch  at  Kiver  Point  flows  a  distance  of  about  three  and 
one  quarter  miles  and  has  a  drainage  area,  as  given  by  Mr.  Wos- 
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ton,  of  the  Citj'^  Engineer's  Department  of  Providence,  of  about 
107.79  square  miles.  The  distance  from  Washington  on  the  south- 
west braneli  to  the  point  where  it  joins  the  nortli  branch  is  about 
six  miles  and  has  a  drainage  area  of  about  07.79  square  miles. 
From  River  Point  to  the  intake  at  the  Pettaconsett  Pumping 
Station  where  the  thii-d  sample  was  taken  is  about  five  miles  and 
has  a  drainage  area  of  about  19.42  square  miles.  The  total  area 
of  the  whole  water  shed  above  the  pumping  station  is  195  square 
miles. 

Along  this  stream  at  frequent  intervals  below  the  points  where  the 
fi  rst  two  samples  are  collected  there  are  numerous  cotton  and  woolen 
mills  from  which,  and  from  the  towns  which  are  made  up  of  the 
population  which  supplies  these  mills  with  labor,  produce  a  cer- 
tain amount  of  refuse  matter  which  finds  its  way  into  the  river. 
In  addition  to  this  the  distance  of  the  points  where  the  different 
samples  are  taken  would  go  to  show  that  the  sedimentation  which 
occurs  at  the  various  dams  where  the  water  is  held  back  at  these 
various  mills  is  not  sufficient  to  reduce  the  amount  of  accumulated 
contamination  to  any  appreciable  extent. 

The  reports  of  the  examinations  of  the  water  taken  at  these 
points  are  given  below,  and  are  arranged  first  by  dates,  giving  the 
results  obtained  from  each  sample  separately.  The  results  are 
shown  in  parts  in  100,000  as  is  customarj'-  in  the  reports  made  by 
the  Massachusetts  State  Board  of  Health  ;  and  also  by  grains  per 
gallon  in  order  that  comparisons  may  be  readily  made  when  other 
analyses  may  have  been  computed  by  that  method. 

The  next  arrangement  is  made  collectively  bj'  dates,  giving 
the  results  of  the  examination  of  the  samples  taken  at  the  dififer- 
ent  sources  on  the  same  day,  which  admits  of  comparison  of  the 
changes  in  the  water  from  one  point  to  the  other. 

The  next  arrangement  is  made  collectively  bj''  dates  at  one  point 
only  and  will  give  the  differences  which  occur  from  month  to 
month  during  the  different  seasons. 

The  chemical  analyses  were  made  by  Mr.  George  Perkins,  State 
Assayer  and  Inspector  of  Milk  for  the  city  of  Providence  ;  and  the 
bacteriological  analyses  were  made  by  the  Rhode  Island  Labor- 
atory, which  is  under  the  direction  of  Gardner  T.  Swarts,  M.  D., 
and  Jay  Perkins,  M.  D. 
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AA'ater  Supply  of  Providence,  by  place  and  date. 

Chemical  and  Bacteriological  Examination  of  Water  from,  the  South  Branch 
of  the  Pawtuxet  River,  at  Washington  Village. 

[  Italic  figures— Parts  per  100,000.        Eoman  figures— Grains  per  U.  S.  Gallon,] 


Chemical  and  Bacteriological  Examination  of  Water  from  the  North  Branch 
of  the  Pawtuxet  River,  at  Hope  Village. 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  Paiutnxct 
River  at  the  Petiaconsett  Pumping  Station. 
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Water  Supply  of  Providence,  by  place  and  date. 

Chemical  and   Bacteriological  Examination  of  Water  from  the  Paiolnxet 
River,  at  Washington  Village. 

[Italic  figures— Parts  per  100,000.  Roman  figures— Grains  per  U.  S.  Gallon.] 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  North  Branch 
of  the  Paivtuxet  River,  at  Hope  Village. 
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Chemical  and  Bacteriological  Examination  of  Water  from   the  Pawtuxef 
River,  at  the  Pettaconsett  Pumping  Station. 
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Water  Supply  op  Providence,  by  place  and  date. 

Chemical  and  Bacteriological  Eocamination  of  Water  from  the  Sotith  Branch 
of  the  Pawtuxet  River,  at  Washington  Village. 

[Italic  figures— Parts  per  100,000.  Roman  figures— Grains  per  U.  S.  Gallon.] 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  North  Bra?ich 
of  the  Patotuxet  Biver,  at  Hope  Village. 
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Chemical  and  Bacteriological  Examination  of  Water  from   the  Paiotuxel 
River.)  at  the  Pettaconsett  Pumping  Station. 
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Water  Supply  of  Providence,  by  place  and  date. 

C'henncal  and  Bacteriological  Examination  of  Water  from   the  Pawtuxet 
River,  at   Washington   Village. 

[Italic  figures— Parts  per  100,000,  Roman  figures— Grains  per  U.  S.  Gallon.] 
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Chemical  and  Bacteriological  Examination  of  Water  from   the  Paivtuxit 

River,  at  Hope   Village. 
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Chemical   and   Bacteriological  Examination  of  Water  from   the  Pawtuxet 
River,  at  the  Pettaconsett  Pumping  Station. 
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Water  Supply  of  Providence,  by  place  and  date. 

Cliemical  and  Bacteriological  Examination  of  Water  from   the  Pawtnxet 
River,  at   Washington   Village. 

[Italic  figiires— Parts  per  100,000.  Roman  figures— Grains  per  U.  S.  Gallon.] 
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1 

Nov  15 
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.5 

S.8       1.1 

k.7 

.000 

.0J2 

.011 

.OOJ 

1.1 

.(» 

.00 

i.6' 

245 

lent. 

3.38       .64 

2.74 

.000 

.Out 

. 0064  j. 00058 

.64 

.00 

.00 

.93 

Cliemical  and   Bacteriological  Examination  of  Water  from   the  Pawtnxet 

River,  at  Hope   Village. 
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(5 
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i.5rf 

52C 

slight. 
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2.16 

.000 

.070 

.070 

.000 

.58 

.029 

.00 

Chemical  and  Bacteriological  Examination  of  Water  from  the   Paiulnxet 

River,  at  Pettaconsett. 
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ON 
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Nitrogen. 
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.002 
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771 
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8.67 
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8.03 
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.029 
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' 

lent. 

1 

1894.] 
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Water  Supply  of  Providence,  by  place  and  date. 

Chemical  and  Bacteriological  Examination  of   Water  from  the  Pinctuxet 
River,  at  Coventry  Centre. 

[Italic  figures— Parts  per  100,000.  Roman  figures— Grains  per  U.  S.  Gallon.] 
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.s 

3.2 

.000 
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.000 

.s 

.00 

.00 

1.5U 

SU5 

slight. 

2.33 

.46 

1.87 

.000 

.0067    .0067j   .000 

.46 

.00 

.00 

.90 

Chemical  and  Bacteriological  Examination  of  Water  from  the  Patvtuxet 
River — Brook  near  Coventry  Centre. 
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Nov.  15 

None. 

None. 

.0 

5.6 

l.S 

4.3 

.ooon 

.009 

.009 

.000 

.6 

trace 

.000 

/.W5 

S9i 

3.26 

.76 

2.5 

.00035 

.0052 

.0052    .000 

.35 

trace 

.000 

.86 

Chemiral  and  Bacteriological  Examination  of  Water  from  the  Fawtuxei 

River,  at   Washington, 


Appearance. 

Residue 

ON 

Ammonia. 

Nitrogen. 

00 

s> 
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a 

EVAPORATION. 

_o 

§ 
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0) 
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o 
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cri 

IB 
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4) 
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•H 

a 

a 
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6 
8 

1894. 

Consid. 

Deo.  13 

None. 

FIocou- 

.55 

5.i 

1.3 

3.S 

.OOOC 

.0075  !.00-5fi 

.000/4 

.5 

.00 

.00 

1..i.1 

J.9« 

lent. 

2.97 

.75 

2.22 

.00034 

.0043  i.0042 

.00008 

.46 

.00 

.00 

.80 
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Water  Supply  of  Providence,  by  place  and  date. 

Chemical  and  Bacteriological  Examination  of  Water  from  the  Patotuxet 

River,  at  Hope. 

[Italic  figures— Parts  per  100,000.  Roman  figures— Grains  per  U.  S.  Gallon.] 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  Paiotuxet 

River,  at  Pettaconsett. 
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Water  Supply  of  Providenx'e,  collectively,  by  dates,  at  dif- 
ferent POINTS, 

Results  of  Exmninalions  of  Waters  of  Pawluxet  JRiver  for  July,  1894-, 


(Parts  per  100,000). 


Appearance. 
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Washington... 
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Slight. 
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Slight. 
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.0062 

5.0 
6.14 
5.. 57 

2.0 
2.43 
2.. 57 

3.0 
3.71 
3.00 

.0000 
.0006 

.01 
.0115 

.01 

.0115 

.014 

.001 

.857 

.71 

.857 

trace 
trace 
trace 

.000 
none 
.000 

.77 
.77 
.99 

Pettaconsett . . 

Peaty. 

Consld. 
Floe. 
Kusty. 

.00025 

.0018 

.015 

Results  of  Examinations  of  Waters  of  Patotuxet  River  for  August,  1894.. 


(Parts  per  100,000). 
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CO 
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Slight, 
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Slight. 
Rusty. 

Dirty. 
Rusty. 

.80 
.2.5 
.5 

1.1 
1.4 

.0013 
.0013 
.001 

.017 

.0172 

.035 

.0105 

.017 

.034 

.0005 
.0002 
.001 

.6 
.6 
.9 

none 
.000 
.000 

none 
.000 
trace 

1.24 
1.15 
1.5 

306 

855 
17703* 

♦This  samplo  was  talien  from  inside  the  inlet  crib,  where  a  certain  amount  of  detritus  may  have 
accumulated,  Imt  the  river  was  very  low  owing  to  water  being  held  back  by  one  of  the  mills  on  the 
river  for  tlie  purpose  of  malciiig  repairs  in  the  trench. 
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Water  Supply  of  Providence,  collectively,  by  dates,  at  dif- 
ferent POINTS. 


Results  of  Examinations  of  Waters  of  Paiutuxet  River  for  September,  ISOJf. 


(Parts  per  100,000). 
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Results  of  Examinations  of  Waters  of  Pawtuxet  River  for  Octoher,  ISOIf. 

(Parts  per  100.000). 
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.00 

.002 

.002 
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1804.] 
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Water  Supply  of  Providence,  collectively,  by  dates,  at  dif- 
ferent POINTS. 


Resnlls  of  Exam inal ions  of  Waters  of  Pa^otuxel  River  for  November,  ISOJf. 

(Parts  per  100,000). 
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Rcsul/s  of  Exa)iiina/ioiis  of  Waters  of  Pawluxcl  River  for  December,  ISOJf.. 


(Parts  per  100.000). 
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.00 

.00 

Blight 
trace 
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Water  Supply  of  Providence,  by  date,  collectively. 

Chemical  and  Bacteriological  Examinafion   of   Water  from   the  Pa^otnxet 
Eiver,  at   Washington   Village,  collectively,  hy  months. 
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Appearaxce. 

Residue  on 
evaporation. 
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Nitrogen. 
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Nov.15 

Dec.  13 

None. 
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clayey. 
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.5 

..5 
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1.3 
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5.9 
5.3 
4.7 
3.8 

.0006 

.0013 

.004 

.002 

.000 

.0000 

.01 

.017 

.015 

.012 

.012 

.0075 

.01 

.0165 

.0145 

.0115 

.011 

.00736 



.0005 

.0)05 
.0005 
.001 
.00014 

.85 
.6 
.6 
.9 
1.1 
.8 

trace 
none 

.01 

.04 

.00 

.00 

.00 
none 
.00 
.00 
.00 
.00 

306 
150 
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243 
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Av 

5.2 

1.2 

3.9 

.0014 
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.0118 

.0005 

.8 

.008 

.00 

1.19 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  North  Branch 
of  the  Pawtuxet  River,  at  Hope  Village,  collectively,  by  months. 
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Appearance. 

Residue  on 
evaporation. 
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Water  Supply  of  Providenxe,  by  date,  collectively. 

Chemical  and  BaclerioJogical  Exaviination  of   Water  from  the  Paiuttixet 
River,  at  Pettaconsett,  collectively,  by  months. 
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Water  Supply  of  the  City  of  ^YooNSOCKET. 


Owing  to  the  small  amount  of  rainfall  which  occurred  during 
the  summer  of  1894,  the  storage  and  reservoir  sujDply  of  the  water- 
works of  the  city  of  Woonsocket  were  drawn  upon  to  an  unusual 
extent.  As  a  result,  the  supply  in  the  reservoir  fell  below  the 
upper  intake,  and  it  became  necessary  to  draw  the  water  from  the 
lower  outlet  of  the  reservoir. 

This  water  naturally  contained  a  large  amount  of  the  sedimen- 
tation from  the  waters  which  had  been  pieviously  stored  and 
draAvn  off,  and  consequently  contained  more  organic  sediment 
than  the  average  supply.  As  a  result,  the  water  presented  an 
increased  depth  of  color  and  the  peculiar  taste  associated  with 
the  presence  of  organic  matter. 

Dissatisfaction  on  the  part  of  the  water-takers  grew  to  a  fear 
that  the  continued  ingestion  of  the  water  might  lead  to  injurious 
results  and  disease. 

Under  these  conditions  the  Water  Board  of  the  city  called  upon 
the  State  Board  of  Health  for  such  assistance  aud  advice  as  might 
be  given  to  determine  the  quality  of  the  water  and  to  allay  any 
fear  of  danger,  if  none  existed. 

An  examination  of  the  whole  watershed  was  made  by  the  Secre- 
tary of  the  Board  in  company  with  Mr.  Byron  W.  Cook,  the 
Superintendent  of  the  AVater  Works,  and  it  was  found  that  the 
water  in  the  u]jper  reservoir  was  entirely  drawn  off,  and  that  the 
lower,  or  intake  reservoir,  was  very  low.  Possibilities  of  cou- 
taiiiination  existed  at  two  places  only.  At  one  point  on  the  Crook 
Fall  Brook  a  large  mass  of  decaying  ap[)los  taken  from  a  cider- 
press  had  been  thrown  upon  the  ground  near  the  Inook.  At 
anothei-  point  night-soil  deposits  from  a  neiglil^oiing  town  were 
found  dunip(;d  ui)on  a  sloping  tiold  so  situated  that  with  a  con- 
tinued rainfall  these  wastes  might  be  carried  into  the  brook. 
Tlie  attention  of  the  health  officer  of  tlie  town  of  Lincoln  was 
called  to  this  nuisance,  and  it  was  at  once  abated. 

At  this  time  a  sample  of  water  was  taken  from  a  faiicet  in  the 
city  by  Mr.  Cook  and  submitted  to  the  Board  for  analysis.  The 
result  of  the  analysis  was  as  follows  : 
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[Italic  fiffures— parts  per  lOO.UOO.    Roman  figures— (irams  per  U.  S.  Gallon]. 
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Bate  of  Collection— September  18,  1801. 

It  will  be  noted  that  the  nitrof^en  is  entirely  absent  in  the  form 
of  nitrates  and  nitrites,  while  the  ammonias,  both  free  and  albu- 
minoid, are  \\\^\.  This,  of  course,  is  explainable  in  the  fact  that 
the  water  examined  was  practically  the  sediment  rather  than  the 
supply.  A  noticeable  feature  of  this  analysis  is  the  small  number 
of  micro-organisms  per  cubic  centimetre.  This  small  number 
would  be  such  as  would  be  found  in  an  analysis  of  well-water, 
and  suggests  the  methods  of  purification  resulting  from  sedimen- 
tation. The  organic  matter  having  settled  to  the  bottom  has  been 
reduced  by  the  action  of  the  organisms  iTutil  there  is  little  or  no 
nutrient  material  for  them  to  exist  upon,  and  they  consequently 
die. 

During  the  month  of  June-  there  had  been  a  rainfall  of  onlj'-  .7 
inches;  in  July,  1.85;  in  August,  1.99;  or  a  total  for  the  three 
months  of  4.G1  inches.  The  average  daily  consumption  of  water 
in  this  city  for  1894  was  .563,368  gallons,  while  the  average  daily 
consumption  in  the  month  of  July  was  706,516  gallons.  The 
demand  therefore  became  greater  as  the  supply  diminished.  At 
this  time,  by  order  of  the  water  commissioners,  street  watering 
and  lawn  hydrants  were  discontinued,  and  the  amount  of  water 
used  fell  during  the  month  of  August. 

An  increased  rainfall  followed  soon  after,  and  an  accumulation 
of  water  occurred  in  the  reservoir,  sufficient  to  permit  of  with- 
drawal for  a  full  supply  from  the  regular  intake  of  the  pumping 
station.  An  analysis  of  the  water  at  this  time  gave  the  following 
result : 


*See  pages  55  and  66. 
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[Italic  figures— Parts  per  100,000.     Koman  figures— Grams  per  U.  S.  Gallon]. 
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Date  of  Collection— October  15.  1894. 

Ifc  will  be  Doticed  that  the  ammonias  were  very  much  reduced 
from  the  results  given  in  the  sample  taken  in  September,  the  free 
ammonias  beinj:?  entirely  absent. 

During  the  mouth  of  October  alone  there  occurred  a  rainfall  of 
6.46  inches,  which  filled  the  reservoirs.  At  this  time  a  sample  of 
water  was  taken  from  the  upper  reservoir,  also  one  from  three  feet 
below  the  surface  at  the  intake  of  the  lower  reservoir,  and  a  third 
sample  from  a  faucet  at  59  Carrington  avenue,  in  the  city. 

These  samples  would  give  about  the  average  conditions  Avhich 
might  occur  under  the  usual  amount  of  storage,  and  would  prob- 
ably give  the  same  results  as  samples  which  might  be  taken  under 
the  conditions  of  the  proposed  additional  storage  area. 
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Date  of  Collection— November  10, 1894. 
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Examination  of  Waters  of  the  Blackstone  River. 


For  several  years  the  State  Board  of  Health  of  Massachusetts 
has  made  a  study  of  the  water  supplies  of  its  State  and  of  certain 
rivers  which  are  contaminated  by  sewag-e  wastes.  The  Blackstone 
river  at  "Worcester  received  for  some  time  all  the  sewag-e  wastes 
from  that  city  ;  and  for  the  purpose  of  determining  the  amount  of 
contamination  and  its  effect  upon  the  waters  below  that  city, 
which  might  be  utilized  by  other  towns  for  various  purposes,  also 
for  the  purpose  of  determining-  the  amount  of  purification  which 
occurred  in  such  a  contaminated  water  after  flowing-  certain  dis- 
tances, chemical  examination  of  samples  taken  from  this  river  at 
several  points  were  made.  These  samples  were  all  taken  within 
the  State  of  Massachusetts.  The  Blackstone  river  on  leaving  that 
State  flows  for  several  miles  through  the  State  of  Rhode  Island 
before  reaching  tide  water.  In  order  to  complete  the  record  of 
these  examinations,  samples  were  collected  monthly  from  two 
points  inside  this  State.  One  was  taken  from  the  trench  leading 
to  the  mill  at  Albion  on  the  Providence  and  Worcester  road  and 
the  other  at  Valley  Falls.  The  first  of  the  latter  samples  were 
taken  at  the  Broad  Street  bridge  between  Valley  Falls  and  Central 
Falls,  but  owing  to  the  possible  added  contamination  from  the 
manufactories  above  the  bridge  the  later  samples  were  collected 
from  tlie  John  Street  bridge. 


The  results  of  these  analyses  are  as  follows  : 


19 
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Chemical  and  Bacteriological  Examination  of    Water  from  the  Blackstone 
River,  collectively,  during  the  month  of  July. 

(AH  figures  parts  per  100,000). 
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Chemical  and  Bacteriological  Examination  of   Water  from  the  Blackstone 
liioer,  collectively,  during  tlic  montti  oj  August. 

(All  figures  parts  per  100,000).  
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Chemical  and  Badger iological  Examination  tf   Water  from  the  Blackstime 
River,  collectively ,  during  the  month  of  September. 

(All  figures  parts  per  100,000). 
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Ckemicdl  and  Buolerioluyiad  Examinntion  of   Water  from  ike  Blackstonc 
River,  collectively,  during  the  month  of  October. 

(All  figures  parts  per  100,000). 
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Chemical  and  Bactervdogical  Examination  of    Water   from  the  Blackatone 
liner,  collect ivety,  darhnj  the  month  of  December. 

(All  liK"re.s  parts  per  100.000). 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  Blackstune 
River,  at  Albion,  collectively,  by  months. 

(All  figures  parts  per  100,000). 
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Chemical  and  Bacteriological  Examination  of  Water  from  the  BtdcJcstone 
River,  at    Valley  Falls,  collectively,  by  months.* 

(All  figures  parts  per  100.000). 
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The  first  three  samples  are  from  Valley  I'^ails  l)rldgo :  the  remaiixh^r  from  .John  street  bridge. 


INSPECTION  OF  STATE  MILITIA  CAMP  AT  QUONSET  POINT. 


During  the  January  Session  of  the  Legislature,  the  Secretary  of 
the  Board  called  the  attention  of  the  Governor  to  the  desirability 
of  a  sanitary  inspection  of  the  Camp  of  the  State  Militia,  which 
makes  its  annual  camping  ground  at  C^uonset  Point,  on  Narra- 
gansett  Bay. 

This  camp  is  located  on  a  point  extending  into  Narragansett 
Bay,  and  is  delightfully  situated  as  a  place  for  a  summer  outing 
for  anyone,  and  especially  so  for  the  purposes  for  which  it  is 
intended.  On  the  north  and  south  a  view  of  the  bay  may  be 
obtained,  and  the  breezes  which  are  to  be  obtained  through  almost 
all  the  entire  summer  are  to  be  felt  at  this  point. 

It  is  situated  about  midway  between  Providence  and  Newport 
on  the  west  shore,  and  ofters  opportunities  lor  drill  of  different 
forms  which  would  not  be  available  at  an  inland  camping  ground. 

Upon  the  suggestion  of  the  Governor  the  Adjutant-General 
issued  orders  to  the  Medical  Director  of  the  Brigade  Illiode  Island 
Militia  to  confer  with  the  Secretary  of  the  State  Board  of  Health, 
and  to  inspect  the  camp  grounds  with  a  view  to  ascertain  the  sani- 
tary conditions  present,  and  to  ascertain  if  the  Avater  suppl}"^  and 
conditions  were  adequate  to  the  demands  of  the  coming  encamp- 
ment. 

An  inspection  was  made.  Upon  the  request  of  tlu^  Medical 
Director,  the  Secretary  of  the  Board  accompanied  him  to  the 
camp  grounds,  the  result  of  the  inspection  being  reported  by  the 
Secretary  to  the  Medical  Director,  as  follows : 

LlEl-T.-COL.    CHAHI.KS    II.    FrKNCII,  JlLY   9,    1894. 

Mkduai,  Diki:ctok,   Bkicadk  H.  I.  Mimtia, 

Camp  K.  I.  Mimtia,  Quonskt  Point,  R.  I. 
Dear  Doctou  : 

From  lliL-  saiiiiiuv  inspection  of  tlic  Stale  Tamp  at  Quonset  Point,  made  in 
connection  with  you  as  Medical  Director,  Brigade  R.  I.  Militia,  on  July  5,  1894, 
I  beg  to  submit  the  following  report  and  suggestions  : 
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The  location  of  the  camp  from  a  sauilaiy  point  of  view  is  everytliiug  tliat  can 
be  desired  or  could  be  obtained  at  this  sea  level. 

The  soil  consists  of  sand  and  gravel,  with  no  underlying  strata  in  the  immediate 
subsoil,  thus  admitting  of  perfect  freedom  from  continued  dampness  which  is 
especially  desirable  in  any  encampment. 

The  water  supply  for  drinking  is  so  located  as  to  be  entirely  removed  from  any 
possible  surface  or  subsoil  contaminations.  It  is  derived  from  three  driven  wells, 
separated  from  each  other  by  a  distance  of  about  five  feet,  and  connected  to- 
gether. The  size  of  the  pipe  is  three  inch.  The  depth  of  the  wells  is  respectively 
14,  14  and  13  feet,  through  sand  and  gravel.  They  are  capable  of  delivering  a 
supply  of  15  gallons  a  minute.  The  water  is  raised  by  means  of  a  portable  pump 
and  boiler  on  wheels.  The  quality  of  the  water  as  determined  by  the  chemical 
and  bacteriological  analyses  shows  that  it  is  a  pure  water,  free  from  sediment  and 
free  from  coloring  matters.  The  Avater  is  pumped  directly  into  wine  casks, 
which  are  carted  to  the  company  streets  and  to  the  tents  of  the  various  caterers. 
The  casks  are  painted  on  the  outside.  I  would  suggest  that  it  would  be  desirable 
to  have  this  painting  done  as  early  in  the  season  as  possible  to  allow  the  paint  to 
become  thoroughly  dry  and  hardened. 

A  second  supply  of  water  is  located  near  the  cavalry  stables,  and  is  taken  from 
a  similar  driven  well,  14  feet  deep,  the  water  being  raised  by  means  of  a  hand 
pump,  delivering  it  into  an  open  trough.  This  is  intended  solely  for  the  use  of 
horses,  but  as  this  well  is  liable  to  be  drawn  upon  for  drinking  water  in  case  of 
failure  of  the  main  supply  either  in  quantity  or  from  mishap  to  the  pumping 
apparatus,  I  deemed  it  desirable  to  have  an  analysis  of  this  water  made  that  the 
Medical  Director  might  feel  safe  in  recommending  this  for  general  use  or  for  pro- 
hibiting the  u.se  of  the  same  if  found  to  be  of  unsuitable  quality. 

The  accompanying  analysis  shows  it  to  be  of  even  belter  quality  than  the  main 
supply. 

Another  and  valuable  supply  as  far  as  quantity  is  concerned  is  found  to  be  in 
the  same  vein  or  valley  as  the  main  supply  and  possibly  coming  from  the  same 
source.  This  appears  to  be  in  the  form  of  a  spring  of  sufficient  volume  to  pro- 
duce a  small  stream.  This  has  been  intercepted  by  a  small  dam,  the  overflow 
running  into  a  horse  trough.  I  would  suggest  the  examination  of  this  supply  at 
the  end  of  a  week,  as  also  the  volume,  to  see  if  it  is  at  all  diminislied  by  the  con- 
slant  use  of  the  main  supply.  This  has  been  suggested  as  a  supply  for  fire  pur- 
poses. This  would  be  especially  useful  if  reinforced  by  a  tank  and  windmill  and 
piped  to  certain  points  near  the  inflammable  property  on  the  grounds.  If  found  to 
be  of  good  quality  1  would  recommend  its  transmission  ljy  means  of  [)ipes,  either 
with  or  without  the  mill,  to  supply  the  caterers'  sinks,  inasmuch  as  it  reduces  the 
chances  of  contamiiiali(jii  Ijy  rehandliiig  the  water  in  liarrels,  iind  i)y  dipping  with 
dirty  pails. 

The  regiment  sinks  (;r  privy  vaults  were  found  to  be  of  llie  dry  earth  clo.sel 
paltern,  made  by  having  an  excavation  four  feel  deep  and  eigiiteen  inches  wide, 
with  u  length  of  about  fourteen  feet.  Over  this  was  erected  seats,  and  with  a 
board  fence  about  the  whole,  ho  arranged  as  to  ])reverit  exposure.  No  provision 
was  seen  for  a  urinal. 

If  an  ab.sorbcnt  loam  or  sand  is  thrown  into  these  ditches  twice  daily,  it  would 
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prove  adeciuule.  I  wuulil,  however,  recommend  the  use  of  ii  permaueut  system 
of  closed  closets,  with  an  ash  can  receptacle  beneath  each  seat. 

I  would  suggest  the  excavation  of  the  two  ponds  near  the  cavalry  stables,  as 
not  only  giving  less  area  of  decomposing  organic  matter  upon  the  natural  reced- 
ence  of  the  water  during  the  summer  months,  but  also  as  reinforcing  the  body  of 
surface  water  in  the  vicinity  from  which  the  pump  water  probably  draws  to  a 
great  extent  for  its  supply. 

Trusting  that  the  suggestions  from  the  State  Board  of  fleallh  will  be  received 
merely  as  cooperative  suggestions,  and  offering  you  all  the  facilities  of  the  Board 
in  your  work  in  connection  with  the  State  Militia  at  any  and  all  limes, 

I  am,  yours  trul}', 

GAHDNEIl  T.  SWAKTS. 

Hecretiiry  State  B'tunl  of  IhnUh. 

It  would  seem  as  if  this  inspection  should  be  repeated  annually 
by  the  Medical  Director,  not  alone  for  the  necessary  practice  which 
it  would  involve  were  the  camp  located  suddenly  at  some  other 
point,  or  in  the  course  of  a  campaign  and  when  only  a  few  hours 
are  allowed  for  a  decision. 

It  is  of  importance  to  the  welfare  of  the  men  who  attend  these 
encampments  that  every  sanitary  condition  shall  be  observed;  for 
being  taken  from  the  comforts  of  home,  from  the  workshop  and 
indoor  life,  they  are  without  any  preparation  caused  to  undergo  a 
sudden  and  decided  change  in  the  manner  and  mode  of  living. 
Tiie  water  supply,  of  course,  is  the  one  thing  which  will  be  thought 
of  at  first,  but  equally  essential  is  the  quality  of  the  food  which  is 
to  be  supplied  to  these  men, — undergoing  exercise  of  a  more  or 
less  unusually  violent  nature,  with  a  certain  amount  of  exposure  to 
the  inclemencies  of  the  weather.  The  milk  supply  should  receive 
the  closest  attention  and  should  be  received  from  such  dairies  as 
have  received  the  approval  of  some  central  State  authority  or  of 
the  Medical  Director.  This  officer  should  also  have  immediate 
direction  of  the  character  and  quantity  of  food  issued  to  the  men, 
and  should  have  control  of  the  source  of  supply  that  he  may  sanc- 
tion or  condemn  what  to  his  mind  might  be  of  injury.  This  con- 
dition does  not  prevail,  and  the  results  are  shown  at  the  sick  call, 
most  of  the  cases  being  due  to  over-indulgence  in  under-cooked 
or  canned  goods,  over  which  the  Medical  Director  has  no  control. 


LEGISLATION  DURING  THE  YEAR. 


During'  the  January  Session  of  the  Legislature  several  bills  were 
introduced  by  the  Board  through  its  secretai'y  looking  for  the 
advanced  facilities  in  the  prosecution  of  the  work  of  sanitation. 

One  of  the  most  important  of  these  was  a  bill  providing  for  an 
appropriation  of  one  thousand  dollars  for  the  purpose  of  study  of 
the  prevention  of  tuberculosis  in  man. 

This  was  granted.  The  manner  of  use  of  this  appropriation 
will  be  found  under  the  title  of  "  Control  of  Tuberculosis  in  Man." 

The  usual  attempt  to  abolish  the  statute  providing  for  compul- 
sory vaccination  of  school  children  was  made  by  a  citizen  who  has 
annually  presented  a  so-called  "  anti- vaccination  bill."  The  bill 
was  lost  by  vote  of  the  speaker  given  against  the  bill  in  a  tie  vote. 

IMrilOVEMENT     IN     THE     REGISTRATION     OF     BIRTHS,     MARRIAGES     AND 

DEATHS. 

In  the  settlement  of  an  estate  and  for  purposes  of  insurance 
identification,  it  is  frequently  necessary  to  establish  the  fact  that 
the  birth,  marriage  or  death  of  a  certain  person  actually  occurred, 
and  it  is  partly  for  this  as  well  as  for  the  study  of  vital  movements 
that  the  registration  of  births,  marriages  and  deaths  has  been 
established  in  all  civilized  countries. 

The  legal  adviser  will  naturally  seek  for  this  information  in  the 
town  where  the  person  was  born  or  marri<ul  or  where  they  wore 
last  resident;  but  it  is  constantly  occurring  that  a  person  may  die 
in  one  town  and  the  return  of  death  be  recorded  in  another  locality 
to  which  the  remains  have  Ixien  reimwed. 

In  the  case  of  marriages  the  groom  may  reside  in  one'town,  the 
Vjride  in  a  second  place,  and  the  marriage  take  place  in  some  dis- 
tant city  or  town. 

Orui  seeking  for  information  of  this  kind  would  naturally  go  to 
the  town  clerk  of  the  town  wiicre  tiie  party  interested  resided,  at 
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the  time  of  the  marriage,  as  that  fact  would  probably  be  known. 
It  might  not  be  known  where  the  bride  resided,  although  that  of 
the  groom  might  be  known,  and  the  fact  that  they  went  away  to 
be  married  would  be  entirely  lost  sight  of. 

In  the  case  of  births,  according  to  the  present  custom  in  this 
State,  as  in  some  others,  the  census  of  births  is  taken  once  a  year 
only.  In  the  city  of  Providence  the  census  is  taken  once  in  six 
months,  and  a  monthly  report  direct  from  physicians  is  provided 
for.  This  latter  condition  is  encouraged  by  the  payment  of  a  fee 
of  ten  cents  per  birth  reported  by  the  physician. 

Tbis  is  as  it  should  be,  for  within  one  month  after  the  birth  of 
the  child,  the  parents,  especially  among  the  manufacturing  classes 
may  move  away  to  some  other  city  or  State  and  the  census  or  enu- 
meration of  that  birth  will  be  taken  in  the  locality  where  they  last 
reside;  and  as  the  birth  did  not  take  place  in  that  locality  it  will 
not  be  credited  to  that  town  or  state  in  the  registration  reports, 
while  at  the  same  time  the  town  where  the  birth  did  take  place 
has  no  knowledge  thereof  and  hence  does  not  record  it  or  eniimer- 
atc  it  and  the  birth  is  entirely  lost  for  enumeration  and  is  with 
difficulty  found  when  needed  for  reference. 

Provisions  to  remed}^  this  condition  have  been  in  practice  for 
some  time  in  the  State  of  Massachusetts  as  regards  births  and 
deaths. 

In  this  State  the  registrar  has  found  the  returns  of  all  kinds 
scattered  all  over  the  State,  and  in  order  to  rectify  the  method  of 
recording,  the  Secretary  of  the  Board,  as  State  Registrar,  prepared 
and  introduced  at  the  January  Session  of  the  Legislature  the  fol- 
lowing act,  Avhich  was  passed  on  May  4,  1894 : 

An  Act  in  Amkndmknt  and  in  Addition  to  C'iiaptku  85   of  tiik    Public 
Statutks,  "Of  Rkgisthation  of  Births,  Dkatiis  and  3Iauhiagks." 

Section  2.  Tlie  clerk  or  rt'glsirar  of  each  town  and  citj'  shall  on  the  first  day 
of  each  and  every  montli,  make  a  certified  copy  of  all  l)irlhs,  marriages  and  deaths 
recorded  in  the  books  of  said  town  or  city  during  the  previous  month,  whenever 
the  parents  of  the  child  born,  or  the  bride  or  the  groom,  or  the  deceased  person, 
were  resident  in  any  other  town  or  city  in  this  state  or  in  any  other  state  at  the 
time  of  said  birth,  marriage  or  death  ;  and  shall  transmit  such  certified  copies  to 
the  clerk  or  registrar  of  the  town,  city  or  state  in  which  such  parents  of  the  child 
born,  the  bride  or  the  groom,  or  the  deceased,  were  resident  at  the  time  of  said 
birth,  marriage  or  death,  slating  in  case  of  a  birth,  the  name  of  the  street  and 
number  of  the  house,  if  any,  where  such  parents  resided,  whenever  the  same  can 
be  ascertained  ;  and  the  clerk  or  registrar  so  receiving  such  certified  copies  shall 
record  the  same  in  the  books  kept  for  recording  births,  marriages  and  deaths. 
19 
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Such  certified  copies  shall  l)e  made  iipou  blanks  to  be  furnishod  tor  lluil  purpose 
by  the  secretary  of  the  state  board  of  health. 

Sec.  3.     This  act  shall  take  effect  upon  its  passage. 

The  attention  of  town  clerks  aud  city  registrars  was  also  called 
to  au  ameudmeiit  passed  at  the  same  time  with  the  precedini?  bill, 
which  provides  for  the  payment  of  twenty  cents  for  recording  all 
births,  instead  of  twenty  cents  for  the  first  fifty  entries,  and  ten 
cents  for  each  subsequent  one.     The  law  now  reads  :is  follows: 

Section  1.  Section  17  of  Chapter  85  of  the  Public  Statulcs  is  lier(])y  amended 
so  as  to  read  as  follows  : 

"Sec.  17.  The  town  clerks  or  other  ollicers  appointed  under  this  chapter  to 
collect,  record  aud  return  the  births  iu  the  several  cities  and  towns,  shall  receive 
fees  therefor  as  follows :  For  making  record  and  return  of  these  facts  as  required 
by  law,  twenty  cents  for  each  entry  and  return  ;  to  l)e  paid  by  the  city  or  town  in 
which  the  birth  is  recorded." 

IMPROVEMENT  IN  THE   MEDICAL   EXAMINER  LAW. 

Upon  taking  the  office  of  State  Registrar  the  Secretary  of  the 
Board  found  that  no  report  of  the  work  done  by  the  Medical  Ex- 
aminers since  the  adoption  of  the  Medical  Examiner  Law  in  place 
of  the  Coroner  system,  had  been  saved  or  made  to  any  official  in 
this  State. 

In  other  States  where  similar  laws  exist  it  is  customary  to  make 
a  statistical  statement,  in  the  registration  report  of  the  State,  as  to 
the  number  of  cases  attended  by  the  medical  examiners  in  cases  of 
death  from  known  or  supposed  violence,  giving  also  the  number 
of  homicides,  suicides,  murders,  and  the  methods,  etc.,  all  of  whicli 
becomes  valualjle  data  for  future  study,  not  only  of  the  medical 
examiner  system,  but  for  those  statisticans  who  are  making  special 
study  of  causes  and  results  of  death  by  supposed  violence. 

To  remedy  this  fatilt,  the  Secretiiry,  with  the  assistance  of  Dr. 
William  H.  Palmer,  framed  the  following  law,  which  in  some  re- 
spects resembles  the  Massachusetts  law  covering  the  same  intent. 

It  was  presented  and  passed  at  the  January  session  of  the  legis- 
lature. 

An  Act  in  Addition  to  CiiArTKU  420  ok  tiiio  riiisi.ic  Laws,  knii'ilkd  "An 
Act  helating  to  Medical  Examiners  and  Cokoneiib." 

I  Chapter  12G8.    Pus.sed  May  4,  18!M.l 
It  is  enacted  by  the  (jeaerai  AxseniMl//  tis  JhUoirn  : 

Section  1.     Medical  examiners  shall,  in  books  provided   by  tluj  secretary  of 
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state,  keep  a  record  of  all  views  of  bodies  found  dead  under  the  provisions  of  the 
Medical  Examiner's  Law,  together  with  their  view  and  autopsy  reports  and,  on 
Ihe  first  of  January,  April,  July  and  October,  shall  forward  to  the  secretarj'  of  the 
stale  board  of  health,  attested  copies  of  such  records  of  views,  together  wilh  the 
view  reports,  and  conclusions  from  autopsies.  Should  the  commission  or  service 
of  a  medical  examiner  expire  before  the  end  of  a  quarter,  the  said  examiner  shall 
at  once  forwaid  to  the  said  secretary  of  the  state  board  of  health,  the  records  and 
reports  of  all  cases  unreported  at  date  of  expiration  of  said  service. 

Sec.  2.  For  each  and  every  copy  of  said  record  and  reports  forwarded  to  the 
said  secretary  of  the  slate  board  of  health,  medical  examiners  shall  receive  twenty- 
five  cents,  which  shall  be  paid  by  the  state  upon  the  voucher  of  said  secretary  of 
the  stale  board  of  health,  that  such  copy  of  reports  and  records  have  been  received 
by  hira. 

Sec.  3.  The  secretarj'  of  the  state  board  of  health  shall  cause  the  returns  re- 
ceived by  him  for  each  year,  in  accordance  wilh  this  act,  to  be  bound  together 
with  an  index  thereto  ;  the  state  registrar  shall  prepare  or  cause  to  be  prepared 
from  the  said  returns  such  tabular  results  as  will  render  them  of  practical  ulilil}', 
and  shall  make  report  thereof  annually  in  connection  with  the  report  of  births, 
marriages  and  deatl)s  required  by  Chapter  85  of  the  Public  Statutes. 

Sec.  4.     This  act  shall  lake  effect  upon  its  passage. 

UDcler  the  provision  of  tljis  act  each  medical  examiner  is  pro- 
vided with  a  record  book  of  convenient  size  and  ruling-,  arranged 
to  receive  the  details  or  notes  of  the  cases  attended  and  also  blank 
sheets  for  reports  of  the  important  details  of  the  cases  to  the  Sec- 
I'etary  of  the  State  Board  of  Health,  Avho,  as  State  Registrar,  is 
required  to  arrange  and  insert  the  findings  in  the  Registration 
Report. 

This  will  servo  as  a  stimulant  to  the  medical  examiner  to  make 
thorough  and  detailed  examinations  in  each  case  and  will  be  of 
service  to  him  for  reference  and  study  should  the  case  be  brought 
before  the  courts. 

CONTIJOL  OF  TUBERCULOSIS  IN  MAN. 

Early  in  October  a  plan  for  the  investigation  of  tuberculosis  in 
man  was  begun  in  this  State.  At  the  January'  Session  of  the  Legis- 
lature an  appropriation  of  one  thousand  dollars  was  made  avail- 
able to  the  State  Board  of  Hoaltli  for  this  purpose. 

The  objects  sought  to  be  obtained  in  this  work  are  as  follows: 

J^'lr.st — The  record  t)f  the  knowledge  of  the  existence  of  every 
known  case  of  tuberculosis  pulmonalis  or  consumption. 

Second — The  registration  or  record  of  these  cases  by  name  and 
premises. 
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Third — As  far  as  possible  to  obtain  a  history  of  the  conditions, 
existing  at  the  present  time  and  also  preceding-  the  commence- 
ment of  the  trouble. 

Fourth — A  record  of  the  presence  or  absence  of  the  disease  in 
others  in  the  same  family,  either  at  the  present  time  or  prior  in 
the  history  of  the  family,  and  their  relation  to  the  patient. 

Fifth — A  record  of  all  deaths  both  by  name  and  premises,  with 
corrections  from  time  to  time  occasioned  by  change  of  street 
numbers. 

Sixth — Whenever  practicable  or  possible  the  thorough  renova- 
tion of  premises  previously  occujDied  by  living  or  deceased  cases. 

Seventh — A  better  control  and  isolation  of  all  cases  in  public 
and  iDenal  institutions. 

EightJt — The  dissemination  of  literature  setting  forth  the  con- 
tagiousness of  the  disease,  and  methods  v^^hich  should  be  adopted 
to  prevent  its  spread. 

Ninth — The  examination  of  sputum  in  all  suspected  cases  of 
this  disease,  for  physicians,  free  of  charge. 

In  order  to  systematize  the  gathering  of  this  information,  the 
following  circular  or  proposition  was  mailed  to  every  known  prac- 
titioner in  the  State : 

Deau  Doctor: — As  a  result  of  the  bacteriological  investigations  of  Prof.  Koch 
and  the  confirmation  of  his  findings  by  numerous  oilier  pathological  o))servers,  it 
has  now  been  generally  accepted  that  the  disease  commonly  known  as  consump- 
tion or  pulmonary  tuberculosis,  as  well  as  tuberculosis  of  various  other  organs,  is 
due  to  the  entrance  of,  and  presence  of,  a  micro-organism  known  as  the  bacillus 
of  tuberculosis.  Tiiis  organism  is  always  present  in  the  sputum  of  consumptive 
patients,  and  upon  being  dried  in  the  atmosphere  may  be  wafted  in  the  form  of 
dust  into  the  air  passages  of  others,  and  when  the  condition  of  reduced  vitality  of 
these  parts  is  present,  a  soil  is  afforded  favorable  to  the  lodgment  and  growth  of 
these  organisms,  wiiich  when  once  established  are  prone  to  niultii)!y  and  destroy 
the  tissues  of  the  parts  invaihid. 

It  is  evident  therefore  that  the  disease  is  one  which  can  be  communicated  and 
bence  one  which  can  by  propliylaclic  means  be,  in  a  measure,  prevented. 

In  view  of  this  the  State  I'oarfl  of  llealtii  is  desiious  of  making  a,  study  of  the 
condition  and  amount  of  this  disease  at  present  existing  in  this  State,  and  to  en- 
deavor at  the  same  time,  through  the  physicians  or  friends  in  attendance  upon 
invalids  of  this  class,  to  instruct  the  patients,  as  far  as  practical,  without  alarming 
or  annoying  them,  in  some  simple  methods  of  care  of  the  sputum  and  their  associ- 
ation with  others. 
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It  is  believed  that  this  can  be  doue  wilbout  exciting  the  person  involved  if 
approached  in  a  proper  way. 

To  obtain  as  much  iiiformalion  as  possible  llie  acconipanyine:  inquiry  bhink  is 
sent  to  you,  believing  that  you  are  desirous  of  aiding  the  Board  in  this  invesliga- 
lion,  which  will  give  much  data  and  which  in  addition  to  Ihaf  attained  by  other 
States  will  aid  us  in  reducing  the  mortality  of  tliis  disease,  which  has  the  highest 
mortality  rate  of  any,  and  which  l)eing  communicable  and  preventable  is  a  dis- 
grace to  a  civilized  and  intelligent  medical  epoch. 

Should  any  suggestions  occur  to  you  in  this  connection  favorable  or  otherwise, 
it  will  be  esteemed  a  favor  if  they  could  be  communicated  to  the  Board,  which 
desires  to  assist  the  physician  at  all  times  in  his  work  and  does  not  seek  to  act  as 
a  police  control  except  when  the  majority  of  the  profession  considers  it  advisable. 

In  order  to  assist  the  attending  phy.';ician  in  impressing  upon  the  patient  the 
need  of  care  in  the  disposal  of  the  sputum,  a  circular  of  instruction  has  been 
issued  which  it  is  desired  maybe  brought  to  the  notice  of  the  patient,  through  the 
medium  of  the  attending  physician.  If  this  meets  your  approval  any  number 
may  be  obtained  from  the  department  at  any  time. 

In  order  that  this  investigation  may  have  some  practical  application  the  Board 
has  obtained  from  the  State  an  appropriation  for  the  purpose  of  adding  to  our 
knowledge  of  the  subject.  The  Board  therefore  offers  to  the  physicians  of  the 
Stale  to  make  examination  of  the  sputum  coming  from  all  doubtful  cases  of  this 
disease.  An  enclosed  blank  of  directions  and  data  will  explain  the  best  method 
of  collection  and  transmission  of  this  material. 

Thanking  you  in  advance  for  any  assistance  that  j'ou  can,  and  may,  give  the 
Board  in  this  matter,  I  am. 

Yours  truly, 

GARDNER  T.  SVVARTS,  Secretary. 

Pkovidexce,  R.  I.,  Sept.  1,  1894. 

For  reports  of  clironic  cases  in  which  no  examination  of  the 
sputum  Avas  considered  necessary,  the  following  form  was  sup- 
plied in  order  to  obtain  knowledge  of  all  existing"  cases. 

REPOUT   OF  A  CASE   OF   CONSUMPTION    OK   TUBERCULOSIS   EXISTING    IN    THE   ST.\TE 

OF    KIIODE    ISLAND. 


Name  of  patient 

[Tliis  is  confiilcntial  and  is  requested  only  for  purpose  of  avoiding  duplicatin),' 
in  enumeration.! 

Present  residence,  citj-  or  town 

Street  or  road 

No.  of  house  or  designation 

First,  second  or  third  lloor  of  house . . 

Age  of  patient Color 

When  was  disease  first  noticed  ? 

Where  was  patient  living  at  that  time  ? 

Was  the  patient  exposed  to  the  disease  at  that  time  in  the  family  ? 
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Was  the  paiient  himself  or  any  relative  of  the  patient  affected  with  the  disease  at 
any  time  previously  ? 

How  many  cases  of  the  disease  in  the  family  at  that  lime  '? 

How  many  living  in  the  same  house  at  the  present  lime  ? 

Wheie  did  patient  last  live  previous  to  moving  into  present  location  ''. 

To  what  stage  has  the  disease  advanced  at  present  V 

What  is  the  character  of  the  sputum  at  the  present  lime  V 

Has  the  disease  at  any  time  been  arrested  in  its  progress  ? 

Has  change  of  climate  been  adopted  as  a  curative  means  and  with  what  results?. . 

Do  you  desire  an  analysis  of  the  sputum  as  assistance  in  diagnosis  ? 

Any  further  data  which  can  be  given  to  assist  this  investigation  will  be  gratefully 
received. 

Date  of  report 

Please  send  me of  these  blanks.  « 

Physician. 

In  order  to  facilitate  the  collection  of  sputum  with  as  little  an- 
noyance to  the  physician  as  possible,  sputum  collection  bottles 
were  placed  at  all  the  leading-  drug-  stores  throughout  the  State 
for  distribution.  This  bottle  consists  of  a  two-ounce  glass  vial, 
wide  mouth,  such  as  is  used  by  druggists  for  ointments  or  powders. 
It  has  a  metal  screw  cap  and  is  supplied  with  a  special  rubber 
diaphragm  in  the  cap  to  prevent  leakage.  The  bottle,  with  label 
asking  for  the  name  of  j^atient,  physician,  laboratory  number,  and 
caution  to  screw  cap  on  tight,  is  then  wrapped  in  wax  paper  to 
prevent  leakage  if  the  cap  should  not  be  on  tight.  This  is  placed 
in  pasteboard  mailing  case.  On  account  of  the  glass  this  is  not 
accepted  in  the  mails,  but  the  distances  in  this  State  are  so  small 
that  oxpressage  is  about  as  low  as  postage  rates. 

There  is  on  the  market  a  wooden  mailing  case  which  serves  the 
purpose  when  a  heavier  case  is  required. 

Wrapped  about  the  bottle  is  a  circular  of  instruction  to  the 
patient  suggesting  the  method  of  collection  of  the  sputum.  This 
is  worded  as  follows: 

1JIUECTI0N8    FOIt    COJ-LI'XTION    OK    KI'UTIJM    KOK     IJAC I  KIUOLOOICAI.     K.VA.MINATION 

IN  ruLMONAKV  Tiii5i;u(:m,()sis. 

Siiutuin  should  be  collected  only  in  clean,  wide-nioulhed,  well-stoppered  bottles, 
with  a  capacity  of  at  least  four  ounces.  (Suitable  bottles  art;  supi)lied  by  the  dc- 
parlment,  and  have  been  placed  at  the  piincipal  drugstores  for  the  convenience 
of  physicians  desiring  them. 

Care  should  be  taken  that  br(jnchial  and  not  pharyngeal  secretion  is  collected, 
and  the  expectoration  discharged  early  iu  the  morning  is  preferred.  H  the  expec- 
toraliou  is  scanly,  the  entire  amount  discharged  iu  twenty-four  hours  should  be 
collected. 
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The  data  uHkcd  in  the  accompanying  blank  should  be  carefully  filled  out  iu 
every  case. 

Accompanymg  this  is  a  blank  which  will  permit  of  identification 
of  the  case. 

liFiODE  Island  State  Board  of  Health, 

Labokatory  No 

48  Weybosset  Stheet,  Providence,  R.  I. 

SPITTUM    FROM    A   CASE   OF   SUSPECTED   TUBERCCLOSIS. 

Name  of  sender  of  specimen 

Spulum  sent  conslilules  all  discharged  for hours  from 

M.  to  M.     Dale 

Name  of  patient 

Age Sex Color 

Address Occupation 

Att.  physician Address 

Clinical  diagnosis 

Duration  of  disease 

How  contracted  ? 

Have  there  been  cases  of  consumption  in  the  family  ? 

How  many  ? ... 

Relation  to  patient 


Date  of  last  case 

Please  send of  these  blanks. 

The  bottles  are  returned  to  the  department  as  soon  as  sputum 
is  collected  and  examined  at  the  Rhode  Island  Laborator3^ 

As  soon  as  the  examination  has  been  made  a  report  is  sent  to 
the  physician,  never  to  the  patient.  If  the  tubercle  bacilli  are 
found  to  be  present  the  following  report  is  sent: 

Rhode  Island  State  Board  of  Health, 

Laboratory  No 

48  Weybosset  Street,  Providence,  R.  1 189 

Dr 

Dear  Sir  : — The  examination  of  the  sputum  from 


received  on shows  the  presence  of 

the  tubercle  bacilli. 

The  case  is  therefore  one  of  pulmonarj-  tuberculosis. 

If  you  desire  to  have  the  family  instructed  by  an  inspector  as  to  methods  of 
cleansing  the  apartments  and  as  to  general  prophylaxis,  kindly  notify  the  depart- 
ment. 

GARDNER  T.  SWARTS,  Secretary. 
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In  case  there  are  no  tubercle  bacilli  found  the  alternate  report 
is  sent  as  follows : 

Rhode  Island  State  Board  of  Health, 

Labohatory  No 

48  Weybosset  Street,  Providence,  R.  1 189 

Dr 

Dear  Sir  : — Tlie  examination  of  tlie  sputum  from 


received  on does  not  show  tlie  presence 

of  any  tubercle  bacilli. 

It  is  not  to  be  assumed,  however,  from  the  result  of  this  examination,  that  the 
case  is  not  one  of  pulmonary  tuberculosis,  for  frequently  in  (his  disease  tubercle 
bacilli  are  at  times  absent  from  Ihe  sputum,  and  the  disease  can  oul}'  be  prohnbli/ 
excluded  if  repealed  examinations  of  the  sputum  fail  to  show  tlie  presence  of 
bacilli.  If  this  case  is  still  regarded  as  possilily  tuberculosis,  other  .specimens 
should  be  sent  for  examination. 

It  should  be  kept  constantly  in  mind  that  the  demonstration  of  the  presence  of 
tubercle  bacilli  in  the  sputum  proves  conclusively  the  existence  of  tuberculosis, 
but  the  absence  of  tubercle  bacilli  or  the  failure  to  find  them  micrcscopically  does 
not  exclude  the  disease. 

GARDNER  T.  SWARTS.  Secretary. 

This  gives  the  physician  at  once  a  practical  aid  in  the  diagnosis, 
and  by  at  once  instituticg  the  necessary  precautions  a  centre  of 
infection  is  at  once  guarded  against  and  the  patient  and  the  State 
receives  the  benefit  of  any  means  which  can  be  adopted  in  the 
early  stages  of  the  disease  for  the  suppression  and  treatment  of 
the  disease. 

If  the  result  of  the  examination  is  positive,  the  circular  of  "care 
of  the  sputum  "  is  enclosed  to  the  physician  with  the  report.  It  is 
not  sent  to  the  patient,  and  no  action  is  taken  in  regard  to  the 
premises  or  the  isolation  of  the  patient,  it  being  assumed  that  the 
physician  is  sufficiently  conscientious  for  the  care  of  the  patient 
and  the  welfare  of  the  family  of  which  he  has  charge  to  take  all 
the  necessary  precautions  and  which  are  not  at  all  onerous  when 
fully  understood. 

The  following  circular  of  instruction  concerning  the  proper  care 
of  the  sputum  and  the  dangers  of  carelessness  in  expectoration  in 
tuberculous  cases  was  submitted  to  physicians  for  distrib^^tion  and 
copies  of  the  same  may  be  had  in  any  number  by  application  to 
the  Secretary.  While  this  may  not  cover  all  the  ground  desired 
in  the  future;,  when  tlio  pul)lic  are  as  a  wJiole  more  thoroughly 
acquainted  with  the  workings  of  the  disease,  yet  it  will  perhaps  be 
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better  understood  than  a  more  extended  dissertation  upon  the 
subject.  It  is  intended  that  these  circulars  shall  be  given  by  the 
attending-  physician  to  the  family  of  the  patient  wherever  it  may 
be  of  service  and  distributed  to  the  public  through  the  medium  of 
drug  stores. 

SUGGESTIONS   FOR   THE   CAKE   OF    SPUTUM    IN   CASES   OF   CONSUMPTION. 

It  is  uow  genorany  believed  that  tlie  disease  commonly  known  as  consumption 
is  a  disease  which  is  comniunicable  from  one  person  to  another,  and  is  caused  by 
minute  living  organisms  which  are  always  found  in  great  numbers,  in  whatever 
portion  of  the  body  may  be  invaded  bj'  the  disease. 

These  small  germs  or  seeds  are  brought  to  the  surface  in  the  sputum  or  mucus, 
which,  when  carelessly  thrown  upon  the  ground  or  collecled  in  cloth.s,  becomes 
dry  and  crumble  into  dust.  In  this  dust  the  organisms  are,  at  times,  still  alive, 
and  when  blown  about  in  the  air  may  be  breathed  into  the  limgs  and  air  passages. 

If  the  lungs  are  in  a  weakened  condition  as  the  result  of  exposure  to  cold  air.  or 
by  general  weakness  of  the  whole  body,  or  when  made  sore  by  irritating  sub- 
stances such  as  fine  particles  of  steel,  in  such  industries  as  file  making  or  steel 
grinding,  or  by  breathing  in  fine  coal  dust,  or  by  lack  of  fresh  air  as  in  mills,  the 
organism  finds  a  soil  where  it  can  grow. 

In  the  lungs  of  a  consumptive  who  is  improving,  the  breathing  in  of  this  dust 
starts  new  points  of  the  disease. 

It  is  uudoubtedl}'  breathed  into  the  mouths  of  many  healthy  persons  daily,  but 
does  no  harm  as  long  as  the  mucous  membrane  is  in  a  healthy  condition. 

Knowing  that  the  sputum  contains  the  germs  from  which  the  danger  comes,  it 
can  be  reiulily  seen  that  if  they  are  destroyed  before  it  turns  into  dust,  that  it  can- 
not produce  fresh  cases  of  the  disease. 

Therefore,  all  sputum  or  spit  of  consumptives  should  be  treated  in  some  way  in 
order  to  destroy  the  germs  which  may  produce  the  disease. 

It  is  desirable  that  the  sputum  be  received  in  some  light  cup,  or  receptacle,  con- 
taining some  form  of  disinfectant,  such  as  a  solution  of  bi  chloride  <>f  mercury  in 
the  strength  of  one  part  to  one  thousand. 

If  received  into  handkerchiefs  they  should  be  immediately  placed  in  this  dis- 
infecting solution,  or  under  water,  and  as  soon  as  possible  tliorouirlily  hoikd  for 
half  an  hour.  It  is  better  to  use  pieces  of  old  cloth  which  may  be  burned.  The 
cloths  or  handkerchiefs  should  not  be  tucked  under  a  pillow  or  into  the  pocket, 
nor  allowed  to  lay  aside  and  dry  and  then  shaken  out  to  use  again,  as  this  throws 
the  organisms  into  the  air.  A  small  bag  made  of  cloth  which  can  be  boiled  and 
washeo  may  be  used  to  hold  the  cloths  until  ready  to  disinfect  or  burn  them. 

No  person  having  consumption  should  spit  upon  the  floor  or  street. 

No  mother  with  consumption  should  nur.se  an  infant,  and  children  ought  never 
to  be  taken  care  of  by  a  consumptive  jialient. 

In  case  any  renovation  of  the  premises  is  possible  or  desirable 
the  department  Avill  attend  to  the  same  when  the  local  board  of 
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health  is  unable  to  do  so,  upon  notification  from  the  physician 
that  this  is  desired. 

This  system  of  investig-ation  is  the  one  which  has  been  found  to 
be  of  value  by  the  New  York  City  Board  of  Health,  which  was  the 
first  to  introduce  this  method  of  control  of  consumption.  To  this 
department  we  are  indebted  for  the  forms  of  several  of  the  cir- 
culars of  report. 

Sputum  collection  bottles  and  culture  tubes  for  the  examination 
of  the  secretions  in  suspected  cases  of  dii)htheria  may  be  obtained 
FREE  from  any  of  the  following  named  pharmacists : 
[Here  followed  a  list  of  forty- four  registered  pharmacists  with  their  addresses.] 

ANTI-DIPHTHERITIC  TOXINE. 

An  opinion  as  to  the  value  of  the  application  of  serum  therapy 
was  daily  asked  for  by  the  medical  i)rofession  and  the  laity. 

Theoretically  and  practically  this  same  thing-  has  been  practiced 
with  other  diseases  which  are  known  to  be  dependent  upon  the 
presence  of  and  the  growth  of,  micro  organisms  in  the  system. 
Anthrax,  in  aniujals,  in  France  and  Germany,  has  been  controlled 
by  this  means.  Tetanus,  swine  plague  and  pneumonia  to  a  limited 
extent,  and  also  in  a  manner  or  way  not  yet  demonstrated  bac- 
teriologically,  the  diseases  known  as  hydrophobia  and  small-pox. 

Tuberculin  is  cited  as  a  failure  of  this  method,  l)at  it  must  be 
remembered  that  tuberculin  did  not  fail  to  act  upon  the  disease 
which  it  was  intended  to  attack.  It  does  not  fail  in  producing  re- 
action in  most  States  where  it  is  used  for  diagnostic  purposes  in 
tuberculous  animals.  Its  failure  was,  in  not  producing  the  results 
wliicli  were  claimed  for  it  Ijy  an  enthusiastic  public  and  medical 
press. 

It  has  served,  however,  as  a  lesson  to  us  in  accepting  this  new 
production  with  care  and  conservatism.  The  results  such  as  they 
are  will  be  better  understood. 

Before  condemning  or  accepting  this  seemingly  now  means  for 
treating  these  various  diseases,  let  us  consider  the  rationale  upon 
which  it  is  based. 

In  the  early  history  of  the  study  of  bacteriology,  it  was  noted  in 
the  laboratory  growth  of  the  various  organisms,  in  liquid,  as  well 
as  cvdtures  on  solid  nutrient  media,  that  certain  organisms  would 
outgrow  others.  Evid(mtly  this  was  not  always  due  to  the  colony 
from  one  organism  absorbing  or  reducing  all  the  nutrient  media 
in  the  vicinity,  neither  from  overgrowing  or  overlapping  of  the 


1894.]  secketaky's  report.  155 

more  vig-orous  o-rowth.  The  stronger  growth  would  at  times  grow 
up  to  and  around  the  weaker  or  less  opulent  growth.  It  was  also 
observed  that  certain  organisms  made  colonies  of  only  a  small 
area,  being  limited  in  their  extension. 

Further  investigation  by  chemical  analyses  and  by  separating 
the  organisms  from  the  fluid  in  which  they  had  grown,  showed 
that  there  had  been  a  certain  product  evolved  while  this  organism 
had  been  growing,  and  which  appeared  to  have  the  power  to 
check  the  growth  of  the  organism  which  had  produced  this  ma- 
terial, or  poison,  and  was  also  able  to  check  the  growth  of  or 
destroy  the  other  organisms  when  brought  into  contact  with  the 
newly  formed  poison. 

It  was  further  discovered  upon  closer  examination  that  at  the 
period  when  the  growth  of  the  organism  was  checked,  there  had 
been  an  entirely  new  product  evolved  from  the  toxiue.  This  ma- 
terial had  the  power  to  neutralize  the  action  of  the  toxiue  and  by 
itself  to  check  the  growth  of  the  organism  from  which  it  has  been 
evolved. 

This  same  operation  takes  place  in  the  making  of  vinegar,  or  in 
the  fermentation  process  by  which  alcohol  is  evolved.  In  the  one 
case  an  acid  is  made  by  the  action  of  the  organism,  which  then 
checks  the  further  growth  of  the  organism,  whereupon  the  cloudi- 
ness of  the  vinegar  ceases  and  the  organisms  and  detritus  fall  to 
the  bottom  leaving  the  fluid  clear.  In  the  production  of  alcohol 
the  fermentation  process  goes  on  until  a  certain  percentage  of 
alcohol  is  produced  which  checks  the  fermentation  by  checking  the 
growth  of  the  organism.  80  alcohol  used  in  the  same  way  can  be 
used  as  a  inoservative  against  fermentation,  or  as  it  is  otherwise 
called,  decomposition. 

It  was  furthei-  discovered  in  laboratory  working  that  an  animal 
would  ac(]uire  immunity  from  the  action  of  these  organisms  which 
had  previously  received  gradually  increasing  doses  of  the  organ- 
isms themselves  or  even  from  the  toxines  produced  by  these 
organisms. 

It  is  the  reproduction  of  this  process  that  is  made  use  of  in  the 
])roduction  of  the  so-called  "diphtheria  anti-toxic  serum." 


In  brief  the  method  of  production  of  the  material  is  as  follows :'" 


*  Trobably  tlio  lu-st  detailed  di-scriptiim  of  tlie  niotlmd  may  lie  found  in  the  Abstract  of 
Sanitary  roixirts issued  by  tlii'  l'.  S.  Mariut-  Hospital  Service,  by  Dr.  Kenyoun.  ;;iving  the  results 
of  liis  experiences  aud  observations  iu  both  the  French  and  Uerman  laboratories. 
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A  pure  culture  of  the  Klebs-Loeffler  bacillus  is  grown  in  a  steril- 
ized bouillon  medium  for  about  three  weeks  at  body  temperature. 
During  this  time  the  toxine  produced  by  this  organism  becomes 
greater  in  quantity.  This  toxine  is  more  rapidlj^^  formed  when  the 
growth  of  the  org-anism  is  stimulated  by  the  constant  introduction 
into  the  culture  fluid  of  a  fresh  supply  of  oxj'^gen.  This  is  done 
by  exhausting  the  air  in  the  flask  and  allowing  a  fresh  supplj'^  of 
sterile  air  to  enter.  The  organisms  then  appear  to  have  taken  on 
fresh  vigor  which  increases  the  amount  of  poison. 

This  solution  is  allowed  to  grow  until  it  has  attained  such  a 
strength  that  one-tenth  cubic  centimetre  of  the  solution  will  kill  a 
guinea  pig  of  500  grams  weight  in  36  to  48  hours.  This  is  called 
a  normal  toxine  solution. 

The  anti-toxine  solution  of  serum  is  made  through  the  use  of 
animals,  the  horse  being  preferred  to  other  animals  on  account  of 
size  and  also  the  natural  resistance  to  the  poison,  other  animals 
succumbing  more  readily  during  the  process  of  immunization. 

With  a  syringe  a  small  quantity  of  the  normal  toxine  solution 
is  injected  beneath  the  skin  of  the  animal.  This  is  followed  by  a 
reaction  or  rise  of  temperature,  which  passes  oflf  in  twenty-four 
hours.  The  operation  is  then  repeated  at  intervals  of  about  a 
week,  gradually  increasing  the  dose  until  the  animal  receives, 
after  several  months  treatment  in  this  way  a  large  aniount  of  the 
normal  solution  without  any  consequent  reaction.  From  the 
jugular  vein  there  is  then  drawn  a  portion  of  the  blood  of  the 
animal,  under  antiseptic  precautions.  Nine-tenths  of  a  cubic 
centimetre  of  the  serum  obtained  from  this  blood  is  mixed  with 
one-tenth  of  a  c.  c.  of  the  normal  solution  and  the  Avhole  injected 
into  a  guinea  pig  of  500  grams  weight.  If  the  animal  dies  the 
anti-toxic  serum  is  not  of  sufticient  strength.  If  the  animal  sur- 
vives, the  horse  has  been  satisfactorily  immunized  or  rather  the 
serum  from  such  a  horse  is  of  standard  strength,  and  can  then  be 
dispensed  or  used  in  cases  of  known  or  supposed  diphtheria,  with 
the  possibility  of  neutralizing  the  toxic  products  which  have  been 
produced  in  the  system  by  the  growth  of  the  Klebs-Laiflier 
bacillus  in  the  throat  of  the  patient,  and  which  being  carried  by 
the  blood  to  all  parts  of  the  body,  is  affecting  unfavorably  the 
functions  of  the  system  in  a  manner  similar  to  the  ijigestion  of 
any  organic  or  chemical  poison. 
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There  are  at  present  writino-  bnt  three  sources  of  the  material 
for  coniiuercial  supply,  uamely :  that  coming  from  the  manufac- 
tory of  Behrinof,  that  from  Schering',  both  of  which  are  located  in 
Germany  and  the  third  is  from  the  Pasteur  Laboratory,  or,  as  it  is 
now  called,  the  New  York  Biological  and  Vaccinal  Institute  of 
New  York  City.  For  the  past  two  months  this  latter  has  been  the 
only  available  supply  in  this  couDtr3^  While  this  laboratory  is 
under  no  state  or  sanitary  control,  being  a  private  enterprise,  or 
originally  established  for  the  treatment  of  rabies,  yet  the  gratifying 
experience  of  the  users  of  this  material  in  Boston  and  elsewhere, 
is  a  sufficient  guarantee  that  the  material  is  a  standard  one. 

Owing  to  the  scarcity  of  the  material  the  control  has  fortunately 
been  possible  in  the  disbursement  thereof.  The  agents  of  the 
Pasteur  supply,  Mess.  Lelm  and  Fink,  have  very  intelligently  and 
scientifically  permitted  the  material  to  be  supplied  to  only  such 
physicians  as  were  known  to  be  reliable,  and  wherever  practicable 
only  through  boards  of  health  or  their  order. 

This  Avas  desirable  for  many  reasons.  In  the  first  place  the  ma- 
terial could  be  held  at  a  known  centre  instead  of  being  distributed 
about.  Thereby  actual  cases  were  not  allowed  to  go  without  the 
treatment  while  it  was  held  in  reserve  at  various  points  in  the 
hands  of  a  large  number  of  physicians  who  had  no  actual  cases. 

In  this  State  there  has  been  a  certain  amount  of  control  in  this 
way.  In  the  city  of  Providence  the  material  was  to  be  obtained 
from  a  prominent  druggist  who  obtained  the  supply  through  the 
orders  of  either  the  local  or  State  Board  of  Health. 

This  was  to  be  obtained  by  any  physician  upon  order  of  the 
Superintendent  of  Health  of  Providence,  or  the  Secretary  of  the 
State  Board.  In  this  way  no  suppositious  case  was  treated  with- 
oiit  a  full  knowledge  of  the  circumstances  and  in  all  actual  cases  a 
perfect  history  and  study  of  the  cases  could  be  had  and  collected 
together  iov  useful  scientific  data  and  for  use  in  the  future  admin- 
istration of  this  material.  Should  it  be  thrown  upon  the  market 
by  all  druggists  and  by  all  manufactories,  as  is  about  to  be  done 
by  a  New  York  firm  representing  the  Behring,  not  only  spurious 
articles  would  bo  manufactured,  but  by  failure  in  tiie  administra- 
tion of  the  perfect  material  by  inexperienced  and  unprincipled 
physicians,  a  remedy  which  may  prove  itself  of  great  value  might 
be  lost  by  lack  of  confidence. 

In  order  that  this  might  not  be  the  case  and  to  make  the  ma- 
terial available  to  all  cases  deserving,  whether  rich  or  poor,  the 
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State  Board  of  Health  and  the  Board  of  Health  of  Providence 
offered  to  supply  the  material  to  those  who  were  unable  to  pay  for 
the  same,  believing  that  aside  from  establishing*  a  scientific  in- 
vestigation of  the  subject,  that  from  a  hygienic  point  of  view  the 
expense  was  well  assumed  if  it  shortened  the  duration  of  the 
disease  and  removed  as  early  as  possible  a  centre  of  infection,  and 
if  a  cure  was  effected  where  death  might  have  ensued  that  the 
mortality  rates  would  be  improved  and  lives  of  future  value  to 
the  community  might  be  presrved. 

In  the  application  of  this  material  a  syringe  of  a  capacity  of 
twentj^-five  cubic  centimetres  is  the  most  desirable  one,  inasmuch 
as  a  single  dose  may  be  twenty  c.  c,  and  in  an  actual  case  should 
not  be  less  than  ten  c.  c.  The  syringe  provided  for  this  purpose 
and  called  a  Pasteur  syringe,  is  the  same  thing  as  an  ordinary 
Pravaz  aspirating  syringe,  having  a  strong  rubber  piston  packing. 
The  Koch  syringe  used  for  this  work  is  the  same  form  as  the 
ordinary  one  cubic  centimetre  syringe  which  has  been  in  use 
heretofore,  being  a  glass  tube  with  no  packing,  the  suction  coming 
from  a  removable  rubber  bulb  at  the  head  of  the  syringe.  This 
holds,  however,  but  ten  c.  c,  and  must  needs  be  filled  twice  and  two 
punctures  made  in  order  to  give  the  required  dose  in  most  cases. 
This  has  its  objections  in  the  case  of  a  refractions  and  weakened 
child. 

As  these  syringes  were  not  possessed  by  each  practitioner  the 
boards  of  health  referred  to  offered,  in  any  given  case,  to  admin- 
ister the  first  dose  to  the  patient  themselves  and  then  to  loan  the 
syringe  to  the  attending  physician  until  the  case  was  over.  This 
permitted  no  delay  in  obtaining  the  material  or  the  syringe,  and 
as  has  been  demonstrated  in  many  cases  was  the  only  [)racticable 
way  to  deal  with  tiic  (juestion. 


Many  health  boards  of  other  Status  and  cities  have  become 
sufficiently  interested  to  commence  the  propagation  of  the  serum 
for  their  own  use,  by  spe(;ial  appr()j)riati()iis. 

At  the  present  time  the  city  Board  of  Health  of  Now  York  city 
has  a  large  numer  of  horses  immunized,  and  within  a  few  days  the 
strength  will  have  attained  the  standard  of  the  forfiign  material. 
This  work,  under  the  direction  of. the  ba(;t(;)iologist  of  the  JJoard, 
Dr.  Hermann  Biggs,  has  commenced  its  work  under  private  fin- 
ancial (;ncouragem(;nt,  awaiting  the  pi-obabh)  a])pro|)ria,tion  of 
§30,000  to  be  made  by  the  municipal  government  of  that  city. 
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The  State  Board  of  Health  of  ]\[assachuRetts,  the  City  Board  of 
Health  of  Brooklyn,  and  the  Marine  Hospital  Service,  located  at 
Washington,  D.  C.have  all  a  number  of  animals  immunized.  The 
amount  of  material  which  will  be  made  available  by  these  different 
departments  will  proi)ably  not  be  greater  than  the  local  demand, 
for  some  time  to  come.  It  will  be  necessary,  therefore,  that  localities 
having  so  small  a  population  as  not  to  warrant  the  establishment 
of  ji  plant,  must  depend  upon  a  commercial  supply  until  one  or 
more  of  these  boards  shall  have  enlarged  its  plant,  which  will 
necessarily  follow.  This  source  will  be  more  desirable  since  the 
confidence  will  be  more  readily  accorded  to  a  known  neighboring 
health  board  than  to  a  source  which  may  at  any  time  fluctuate  as 
to  quality  from  financial  reasons. 


The  techicpie  of  the  application  of  the  material  is  similar  to  that 
of  an  ordinary  hypodermic  injection,  but  owing  to  the  amount  in- 
jected, it,  at  first  experience,  seems  to  be  rather  a  bold  procedure. 
The  method  found  most  easily  applied  by  the  writer  is  as  follows: 

The  syringe  having  been  previously  sterilized  before  coming  to 
the  patient,  either  by  washing  out  with  a  solution  of  carbolic  acid 
five  per  cent.,  or,  in  absence  of  that,  several  washings  with  boiling 
hot  water,  is  held  in  the  right  hand  with  needle  already  attached 
in  order  to  dip  down  into  the  bottle. 

The  bottle  is  held  in  the  left  hand  and  the  syringe  in  the  right. 
The  needle  is  dipped  down  into  the  bottle  and  the  piston  of  the 
syringe  withdrawn  by  pressing  with  the  thumb  against  the  cylinder 
of  the  syringe  and  the  rest  of  the  hand  drawing  the  piston  out.  In 
this  way  a  steady  traction  can  be  made  and  there  is  less  liability  of 
blunting  the  needle  or  of  spilling  the  fluid  than  if  the  bottle  is  held 
by  an  assistant. 

As  the  syringe  piston  rod  is  marked  in  reverse,  the  largest  num- 
ber, 25,  being  near  the  handle,  the  reading  will  be  the  amount  less 
the  amount  desired  to  be  used. 

The  point  of  injection  which  has  been  found  preferable  by  the 
writer,  and  as  practised  by  the  French  authorities,  is  beneath  the 
loose  skin  in  the  side,  anywhere  in  the  space  between  the  axillary 
and  mammary  line,  at  the  line  of  the  waist.  This  is  preferable  to 
the  space  between  the  shoulder  blades  on  the  back  as  the  skin 
there  is  very  much  thicker,  and  the  pressure  on  the  fluid  must 
needs  give  greater  discomfort.  It  is  preferable  to  the  German 
point  of  selection,  in  the  buttocks,  as  there  is  greater  mobility  of 
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the  part.  The  point  recommeDtled  is  at  a  poiut,  wliere,  as  in  the 
case  of  a  refractory  child,  there  is  less  motion  than  at  any  other 
part  of  the  body. 

A  fold  of  the  skin  is  gathered  up  between  the  thumb  and  fore- 
finger of  the  left  hand,  the  skin  having  been  previously  washed 
thoroughly  with  bichloride  solution  of  1-1000  or  carbolic  solution 
five  per  cent.,  or,  when  that  is  not  available,  hot  water  and  a  clean 
handkerchief,  towel  or  cloth.  The  syringe  filled  with  fluid  an4  the 
air  excluded,  is  held  at  tbe  base,  or  needle  connection,  by  the 
thumb  and  first  and  second  finger  of  the  right  hand,  and  the 
needle  inserted  beneath  the  skin  with  a  steady  forward  motion, 
penetrating  the  cellular  tissue,  and  avoiding  the  skin  and  the 
muscular  tissue.  The  left  liaud  then  holds  the  V)ase  of  the  syringe 
for  a  moment  in  order  to  slip  the  right  hand  up  to  the  piston 
handle.  With  the  left  hand  the  skin  is  again  pinched  up  and  fluid 
inserted  slowly,  while  at  the  same  time  a  larger  area  of  skin  is 
gathered  up  with  the  left  hand,  thus  allowing  a  larger  pocket  for 
the  serum  to  flow  into.  Upon  withdrawing  the  syringe  the  fore- 
finger of  the  left  hand  is  held  for  a  moment  over  the  needle  wound 
to  prevent  the  serum  from  flowing  out  again  from  the  pressure 
within.  This  procedure  produces  a  swelling  or  bunch  the  size  of 
two  English  walnuts,  which  subsides  in  about  half  an  hour,  leaving 
for  the  time  being  no  after  effects,  locally.  It  sometimes  occurs 
that  a  local  eruption  may  occur  at  the  site  of  the  injection  later, 
and  sometimes  a  general  erythema  or  urticaria  may  follow  even  as 
late  as  a  few  days  after  the  injection.  It  has  not  yet  been  deter- 
mined whether  this  is  the  result  of  the  action  of  the  preservatives 
used  in  the  solution  which,  with  the  German  productions  is  car- 
bolic acid,  and  with  the  French  a  small  piece  of  camphor,  which 
will  be  fou)id  in  most  all  bottles. 

After  the  injection,  in  some  of  the  severe  cases,  the  patient  ap- 
pears to  he  more  somnolent,  which  condition  passes  away  in  about 
eighteen  hours. 

It  may  appear  unnecessary  to  describe  the  technique  so  minutely, 
Init  if  the  opeiator  is  prepared  with  means  and  method  before  com- 
mencing, he  will  administer  the  matcuial  with  greater  ra[)idity  and 
less  annoyance  to  the  patient,  a  thing  of  considerable  importance 
in  the  case  of  a  child  who  is  already  quite  weak  from  the  action  of 
the  disease,  and  fnithermore  it  is  of  assist;ince  to  those  whose  ex- 
perifince  with  the  use  of  a  hypodermic  syringe  has  not  yet  been 
fully  established. 
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AMOUNT  OF  TUBERCULOSIS  IN   PUBLIC  INSTITUTIONS   OF  THE   STATE. 

With  a  view  of  ascertaiuiug-  the  amount  of  tuberculosis  existing 
and  which  was  cared  for  by  the  various  institutions  of  relief  and 
detention  in  this  State,  the  following  circular  of  inquiry  was  sent 
to  all  the  known  hospitals  and  homes  throughout  the  State : 

1.     Are  cases  of  cousunipliou  admitted  into  j'our  iustitution  ? 
3.     If  so,  how  niau}'  do  5'0^i  eutertain  auuuall}',  aud  bow  mauj'  are  on  your  files 
at  the  present  time  ? 

3.  Are  these  cases  in  the  same  dormitories  or  wards  with  otiier  inmates  or 
patients  ? 

4.  IIow  many  other  inmates  in  these  wards  ? 

5.  Do  tliese  patients  expectorate  into  wooden,  paper  or  covered  receptacles  ? 

6.  Are  cups,  cuspidors,  handkerchiefs  or  rags  used  to  receive  the  sputum  V 

7.  Is  any  disinfectant  kept  in  the  receptacles  used  for  the  sputum  '! 

8.  What  disposal  is  made  of  the  contents  of  the  receptacles  and  of  the  hand- 
kerchiefs or  rags  ? 

Answers  were  obtained  from  thirty  ditlerent  sources,  from  which 
the  following  deductions  were  made  : 

From  answers  to  question  one  it  was  fotind  that  there  were  but 
thirteen  institutions  which  regularly  admitted  tuberculoiis  patients: 
ul"  these  four  were  hospitals,  four  were  poor  farms,  two  homes  for 
adults.  State  institutions  one,  and  two  others.  Homes  for  children 
did  not  admit  cases,  although  a  case  might  develop  after  admit- 
tance. 

Answer  '2.  It  was  determined  that  in  1893  there  had  been  114 
admitted  into  the  four  hospitals  and  two  existed  in  homes  for 
children,  and  128  at  the  State  institutions,  which  includes  six 
separate  departments.  The  niimber  remaining  at  the  present 
time  did  not  amount  to  over  twenty-three,  including  the  two  chil- 
dren mentioned. 

Answer  3.  In  two  of  the  four  hospitals  which  admitted  these 
cases,  the  cases  were  isolated  from  the  other  patients.  In  one 
isolation  Avas  practiced  in  cases  where  the  disease  was  somewhat 
advanced.  In  one  no  isolation  was  attempted,  probably  from  lack 
of  accommodations.  Two  of  the  four  poor  farms  practised  isola- 
tion, two  did  not.  At  the  State  institutions  the  patients  are 
retained  in  the  same  wards  or  dormitories  with  other  inmates  or 
patients. 
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Answer  -4.  lu  tlie  poor  farms  where  uo  isolation  was  used  the 
number  of  inmates  exposed  to  the  cases  Avas  not  given,  since  they 
had  no  cases  on  the  records  at  present. 

lu  one  hospital  where  isolation  is  not  insisted  upon,  there  was 
an  averag-e  of  twelve  patients  in  each  ward.  In  another  an  aver- 
age of  forty-four  exposed  to  the  disease.  At  the  State  institutions 
from  four  to  thirty. 

Answers  5  and  G.  Tin  cups  were  used  to  receive  the  expectora- 
tion in  one  institution.  Graniteware  cups  with  metal  covers  in 
three.  Earthenware  cups  or  mugs  in  seven,  paper  cups  in  one, 
making-  a  total  of  twelve  in  all  where  cups  were  used  instead  of 
cuspidors,  although  cuspidors  or  spit- boxes  may  be  used  in  three 
of  these  institutions  at  times. 

Rags  were  used  instead  of  handkerchiefs  in  eleven  institutions. 
In  the  other  two  which  were  hospitals,  no  mention  was  made  of 
the  use  of  either  rags  or  handkerchiefs.  In  one  hospital  the  use 
of  handkerchiefs  is  forbidden. 

Answer  7.  Disinfectants  were  used  in  connection  with  the 
sputum  cups  in  all  of  twelve  cases.  In  three  chloride  of  lime  was 
preferred.  Bichloride  of  mercury  1  to  1000  in  one  case,  the  same 
in  strength  of  1  to  500  in  one  instance,  phenyle  in  one,  carbolic 
acid  1  to  40  in  one  and  1  to  20  in  another. 

Answer  8.  Disposal  of  the  sputum  was  by  emptying  into  the 
water-closets  in  nine  cases,  and  burned  in  one  and  buried  in  one. 

Of  the  rags,  they  were  burned  in  nine  instances  and  buried  in 
one;  burned,  if  too  bad  to  wash,  in  one. 

The  result  of  this  investigation  is  extremely  gratifying,  for  it 
shows  first  tliat  in  all  public  institutions  the  disease  is  regarded  as 
one  that  is  communicable  and  that  close  care  of  the  sputum  is  tlie 
object  which  receives  the  most  attention. 

As  to  which  of  the  many  methods  are  best,  may  to  some  extent 
depend  upon  the  conditions  present  and  available. 

As  to  isolation  of  the  case  it  is  not  considered  by  some  as  neces- 
sary during  the  first  stages,  and  not  until  the  case  is  well  advanced 
and  tlie  expectoration  is  [n-ofuso. 

The  disease  being  a  communicable  one  is  dangerous  in  all  of  its 
stages,  and  probaljly  the  care  which  will  be  exercised  by  the  patient 
in  the  earlier  stages  will  1)e  less  as  regards  drying  of  handker- 
chiefs; and  handkerchiefs  will  bo  used  more  commonly  in  this 
stage  than  later. 
,    Inasmucli  as  all  patients  in   hospital   wards   and   those    whoso 
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debility  or  misfortune  has  placed  tliem  in  institutions  of  relief  are 
always  in  a  poor  condition  to  resist  the  entrance  of  organisms  of 
any  kind  in  the  system,  it  would  seem  desirable  that  all  cases  of 
consumption  in  presence  of  large  numbers  of  people  should  be 
isolated  no  matter  how  little  the  disease  has  progressed. 

The  requirements  are  not  so  urgent  in  private  families  where  a 
fewer  number  are  congregated,  and  where  the  people  exposed  are 
in  robust  health. 

As  to  preference  of  cups,  mugs,  etc.,  for  receiving  the  sputum, 
the  graniteware  cup  with  the  cover  would  seem  to  be  preferable 
to  the  earthenware  mug,  from  its  lightness  in  handling  and  the 
non-liability  of  breakage,  which  would  add  to  the  expense.  In 
institutions  where  there  are  few  numbers  of  cases,  or  where  the 
patient  is  confined  to  the  bed,  or  is  old  and  feeble,  the  paper  cups 
or  boxes  such  as  are  used  in  one  institution  in  the  State  are  pre- 
ferable. These  are  inexpensive,  very  light,  and  are  destroyed  by 
burning,  and  do  not  require  to  be  washed.  From  an  aesthetic  view 
they  would  be  preferable  to  the  graniteware  cups,  as  they  are  less 
offensive  to  the  sight. 

As  to  which  disinfection  may  be  used  opinions  may  vary  some- 
what. 

While  chloride  of  lime  may  be  as  effective  in  its  germicidal 
action  as  any  of  the  disinfectants,  yet  its  odor  precludes  its  use. 
Bichloride  of  mercury  or  corrosive  sublimate  solution  is  condemned 
by  some  authorities,  inasmuch  as  it  coagulates  the  niucine  and 
albuminous  matter,  not  only  of  the  envelope  or  tissue  of  the  or- 
ganism, but  also  the  masses  in  which  the  organisms  are  floating 
or  are  imbedded.  This  has  been  obviated  by  some  by  adding  a 
certain  amount  of  caustic  potash  solution  to  the  disinfectant  used, 
especially  when  the  sputum  is  thick  and  tenacious. 

Carbolic  acid  is  claimed  to  be  the  most  efficacious,  but  on  the 
other  hand  it  is  claimed  by  some  investigators  that  carbolic  acid 
does  not  destroy  the  organism  completely  but  merely  inhibits  the 
growth  of  the  same.  That  it  does  not  destroy  the  spores  of  the 
organisms  does  not  hold,  as  it  is  presumed  that  bacillus  of  tuber- 
culosis does  not  form  spores. 

Carbolic  acid  is  not  especially  agreeable  in  its  odor  to  most 
people  and  is  suggestive  of  something  decaying  and  Avhich  is 
being  disguised  or  covered  up. 

Inasmuch  as  the  moisture  is  the  main  thing  to  be  relied  upon, 
bidiloride  of  mercury  1  to  1000  should  meet  with  the  requirements 
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of  the  case.  The  State  Board  of  Health  of  Ohio  recommends  the 
addition  of  an  acid,  inasmuch  as  all  disinfectants  are  more  germi- 
cidal in  an  acid  solution  ;  using  in  this  case  hj'drochloric  acid  two 
oz.  with  one  draclmi  of  corrosive  sublimate  to  the  gallon  of 
water. 

T\'hile  germicides  may  be  more  effective  in  an  acid  solution  in 
sputum  which  is  thin,  yet  in  a  thick,  mumulous  or  tenacious 
sputum  it  would  seem  more  desirable  that  a  solution  of  caustic 
potash  should  be  united  with  the  disinfectant  in  order  to  disinte- 
grate the  sputum.  Yet  without  further  research  it  cannot  be  said 
positively  which  is  preferable.  The  Board  will  endeavor  at  an 
early  date  to  carry  out  a  series  of  experiments  to  determine  the 
question. 

Taking  it  for  granted  that  cupidors,  sand  and  saw-dust  boxes 
are  not  used  in  these  institutions  to  receive  tuberculous  sputum, 
the  greatest  probable  source  of  danger  is  not  from  the  spit  cups 
but  from  the  dried  sputum  which  is  flicked  ofl'  into  the  atmos- 
phere from  handkerchiefs  or  rags. 

The  use  of  handkerchiefs  should  be  interdicted ;  old  cloth  is 
plentiful  in  this  latter  day,  and  pieces  of  rags  only  should  be  used 
by  those  who  are  either  too  weak  to  make  use  of  the  expectoration 
cup  or  who  are  away  from  their  accustomed  places.  These  rags 
aJiould  not  he  laid  aside  to  dry,  nor  tucked  under  the  p/lUno  nor  info 
the  yoclxet  until  washed  again.  The  pieces  should  be  sufficiently 
small  for  one  using  and  then  should  be  placed  in  a  receptacle  of 
some  kind,  so  that  they  may  not  be  exposed  to  the  air  until  placed 
in  some  disinfectant  or  burned.  A  little  washable  cloth  recticule 
or  bag  with  draw  string  is  sometimes  used.  This  can  be  kept  in  a 
convenient  place  by  the  bedside  and  into  it  all  contaminated  pieces 
of  cloth  should  be  placed  immediately  after  using. 

The  best  disposal  of  these  cloths  is  by  burning.  Such  clothing 
as  cannot  be  destroyed  and  lias  become  soiled  should  be  thoroughly 
Ijoiled  for  one  hour.  This  is  safer  even  than  pliicing  tliom  in  a  dis- 
infecting solution  alone. 

Discharging  the  sputum  into  the  water-closet,  if  tliero  is  suili- 
cient  flush,  will  destroy  the  organisms,  for  the  organisms  of  de- 
composition, which  are  sufliciently  numerous  in  waste-pipes,  will 
destroy  the  specific  organism  in  a  very  short  time,  ('are  should 
be  exercised,  however,  that  none  of  the  sputum,  even  if  associated 
with  a  disinfectant,  should  Ix;  ;ilh)w<;d  to  fidl  upon  the  sides  of  the 
liopperoi- closet,  there  to  Ixh-oiih!  diictd  and  tlien  wal'tcMl  into  the  Jiir. 
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HUMANIZED   OR  BOVINE  VIRUS. 

The  qiTery  has  beeu  raised  amouj^c  the  Laity  as  well  as  among-  the 
medical  profession  as  to  the  preference  in  the  use  of  a  humanized 
virus  for  vaccination  against  small-pox,  or  bovine  virus.  It  has 
been  suggested  by  some  as  an  argument  against  the  use  of  human- 
ized virus  that  there  was  a  danger  of  carrying  with  the  virus  some 
other  disease  existing  in  the  person  from  whom  the  material  was 
taken.  This  might  under  most  favorable  and  an  unusual  combina- 
tion of  conditions,  be  possible  in  a  country  where  disease  was  pre- 
valent or  where  the  vaccinator  was  ignorant  of  disease  or  of 
cleanliness.  But  in  obtaining  this  material  in  an  enlightened 
country  it  is  not  to  be  supposed  that  the  vaccinator  is  going  to 
gather  his  material  from  any  and  every  source  that  presents  itself, 
and  especially  from  persons  or  children  who  have  the  slightest 
indication  of  an3'tliiug  but  the  best  of  health.  If  a  child  has  any 
latent  disease  which  is  communicable,  it  is  pretty  sure  to  show 
itself  in  a  prominent  manner  by  the  time  the  vesicle  from  which 
the  material  is  to  be  taken,  has  reached  its  proper  form  for  revac- 
ciuation  to  another.  If  such  a  condition  presented  itself,  or  an 
eruption  should  appear,  no  material  would  be  taken  from  such  a 
case.  Fortunately  healthy  children  are  in  the  majority  and  the 
vaccinator  is  not  forced  to  take  everything  that  is  presented  to 
him. 

In  favor  of  the  bovine  virus  it  may  be  stated  that  the  viriis  is 
somewhat  more  active  in  its  action,  it  is  obtained  from  animals 
which  are  known  to  be  perfectly  healthy  and  proper  care  is  taken 
in  charging  the  points  with  the  virus  to  preclude  the  possibility  of 
introducing  foreign  matter,  such  as  dirt  with  its  accompanying  pus 
producing  organisms. 

It  may  be  of  interest  to  know  that  this  subject  has  been  investi- 
gated recently  by  a  committee  of  physicians  ap]iointed  by  the 
Norfolk  County  Medical  Society.  The  coniniittoe  invt^stigated 
only  those  bovine  farms  which  were  in  the  vicinity  and  which 
were  supplying  the  most  of  New  England.* 

Inasmuch  as  the  State  by  its  laws  requires  compulsory  vaccina- 
ation,  it  should  be  the  duty  of  the  State,  as  far  as  possible,  to 
guarantee  to  the  recipients  of  the  vaccination  the  use  of  only  such 
virus  as  is  pure. 


*  Boston  IVtcdical  iiiul  Surjjical  .lonrnal,  Nov.  3.  1898.  pp.  13.3  and  '162 
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As  tills  muteiial  is  obtained  from  diffevent  localities,  and  is  pro- 
duced by  the  manufacturers  from  a  commercial  standpoint,  and 
while  usually  under  the  supervision  and  control  of  competent 
medical  men,  yet  a  board  of  health  of  any  State  should  not  allow 
this  material  to  be  sold  within  its  jurisdiction  unless  the  methods 
of  its  production  have  been  personally  inspected,  and  are  found  to 
be  in  every  way  satisfactory  to  the  board. 

Wherever  the  laws  do  not  admit  of  a  control  of  drugs  and 
poisons,  a  public  statement  as  to  the  opinion  of  the  material 
o£fered  for  sale  should  be  made. 

In  view  of  this  opinion  the  Secretary  of  the  Board  has  recently 
made  inspection  of  the  following  vaccine  farms  in  the  immediate 
vicinity. 

New  England  Yacchie  Co.,  Chelsea,  Mass.,  Dr.  Wni.  C.  Cutler. 

The  offices  of  this  company  are  located  at  294  Broadway,  Chel- 
sea, and  the  stables  are  located  in  Everett  street,  away  from  the 
thickly  settled  portion  of  the  city.  The  stables  were  built  especi- 
ally for  the  jDurpose  for  which  they  are  used  and  consist  of  two 
large  hig:li-studded  apartments.  The  one  used  for  the  stable  has 
cemented  floor,  a  mop-board  of  wood  rises  to  the  height  of  four 
feet,  the  rest  of  the  walls  are  hard  finished  and  painted  •  the  stan- 
chions are  of  hard  wood  and  iron  piping.  No  straw  or  bedding  is 
used.  A  cemented  depression  of  the  floor,  or  trench,  a  foot  wide 
and  a  foot  deep  is  located  behind  the  animals,  and  all  droppings 
fall  into  it;  numerous  faucets  and  a  line  of  hose  permit  of  frequent, 
thorough  flushings. 

In  the  vaccinating  room  the  floor  is  of  cement;  the  walls  glazed 
tile  for  six  feet,  and  the  rest  of  the  room  hard  finished  and  painted. 
The  intention  of  perfect  cleanliness  is  manifested  in  the  equip- 
ment.    The  wliole  is  heated  by  steam. 

The  animals  are  selected  and  examined  by  a  veterinary  surgeon, 
a  certificate  of  health  being  issued  to  each  one  by  number  before 
being  treated.  The  animal  is  tagged  with  this  number  and  the 
points  charged  take  the  same  number.  It  is  the  intention  that 
this  tag  shall  not  be  removed  until  the  animal  is  killed,  thus  a 
complete  record  can  be  kept  of  the  whole  proceeding  in  each 
animal,  and  if  when  slaughtered  it  is  found  to  be  diseased,  tlie 
points  bearing  that  number  can  be  destroyed. 

The  animals  preferred  are  not  under  one  nor  over  four  ycsars  of 
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ag'e.  It  is  frcquuutly  difficult  to  obtaiu  us  many  heifers  of  tiie 
proiier  age  as  is  necessary  for  the  supply. 

The  point  of  vaccination  is  selected  on  the  buttocks  on  both 
sides.  This  is  preferred  to  the  abdomen  on  account  of  non-liability 
of  rupturing-  the  vesicle  when  lying  cToAvn  and  on  account  of  greater 
cleanliness  of  the  parts. 

The  area  of  such  scarification  is  about  the  size  of  a  silver  dollar. 
Large  scarifications  are  preferred  on  account  of  there  being  less 
tension  in  the  vesicle,  and  the  walls  of  the  vesicle  being  held  more 
firmly  to  the  true  skin  by  numerous  trabecuho. 

The  serum  is  taken  from  the  vesicle  at  about  the  seventh  day. 
This  is  a  matter  which  depends  more  upon  the  progress  of  the 
lesion  than  any  limited  time. 

When  the  lesion  is  ripe  or  in  a  suitable  condition,  the  crust  is 
cut  or  scraped  off,  leaving  a  raw  surface  which  at  first  has  fine, 
small,  bloody  points,  and  some  serum.  This  with  any  particles  of 
the  remaining  crust  are  ^po/njed  off  with  clean  sponge  and  water. 
After  a  few  moments  the  virus  exudes  and  is  taken  direct  upon  the 
ivory  points  by  touching  the  tips  of  the  points  to  the  exuding 
serum  on  the  wound. 

The  points  are  handled  with  the  fingers  of  the  operator  and  are 
placed  on  metal  trays  in  a  gauze  wire  cage,  to  dry.  When  dry 
they  iire  ngain  dipped,  it  being  considered  that  the  second  coating 
])rotects  the  first  to  a  certain  extent. 

The  ivory  points  are  sterilized  before  being  used  by  long  con- 
tinued boiling. 

When  all  points  are  charged  and  dried,  they  are  placed  in  glass 
jars,  labeled  with  the  number  of  the  animal  from  which  they  were 
tidven  and  forwarded  to  the  office  of  the  company,  where  lady 
assistants  remove  all  particles  of  extraneous  matter  and  exclude 
all  imperfect  points  before  packing  for  shipment. 

Large  ivory  points  are  charged  with  the  first  oozing  from  the 
wound,  and  although  they  may  be  stained  with  some  blood  they 
are  preserved  and  used  as  seed  points  for  vaccination  of  subse- 
quent animals.  Although  all  clean  crusts  are  preserved  for  a  time 
as  a  precaution  against  the  failure  of  the  seed  points,  yet  none  are 
sold. 

Codman  and  Shuriliff'  Faiin 

Is  located  at  Stoughton,  near  Canton,  Mass.,  and  is  under  the 
sui)ervision  of  Dr.  D.  C.  Rose,  who  personally  examines  each  ani- 
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mal  before  vaccination.  The  inoculating-  room  and  stanchions  are 
located  in  a  barn  in  the  country.  The  animals  are  allowed  the 
advantao-es  of  an  adjoining  field  until  the  vesicles  are  fully  formed. 
Thej^  have  the  advantage  of  plenty  of  air  and  freedom  from  re- 
straint during  the  incubation  period.  The  animals  are  bedded 
with  clean  straw,  and  all  droppings  are  swept  through  a  shoot, 
and  by  means  of  wooden  troughs  below  the  floor,  all  urine  and 
floor  washings  are  removed  at  once. 

The  vaccine  scarifications  are  made  by  preference  ou  the  lower 
or  posterior  part  of  the  abdomen,  or  upon  the  abdomen  and  but- 
tock of  ouly  one  side.  The  size  of  the  scarifications  are  made  not 
larger  that  a  quarter  of  a  dollar.  Heifers  not  older  than  one  year 
are  selected  for  the  work. 

The  charging  room  is  perfectly  clean,  free  from  dust  and  very 
dry. 

A  special  point  is  made  in  gathering  the  virus  after  tlie  removal 
of  the  crust,  in  allowing  the  oozing  serum  to  trickle  into  small 
glass  cups  especially  prepared  for  the  purpose  and  holding  about 
a  teaspoonful.  Any  extraneous  matter,  such  as  epithelial  scales 
or  bits  of  crusts  thus  have  an  opportunity  to  precipitate  before  tlie 
points  are  dipped.  Being  dipped  they  are  alloAved  to  dry  on  clean 
glass  plates.  In  spite  of  indignant  demands  of  the  medical  pro- 
fession for  a  supply  of  crusts  from  this  source,  none  are  sold  as  in 
former  years,  the  management  believing  that  the  danger  of  pyo- 
genic infection  was  thereby  increased. 

Human  Ized    Ylvutf. 

The  largest  number  of  cases  whicli  are  vaccinated  at  the  pubHc 
expense  are  in  the  city  of  Providence.  Both  bovine  and  human- 
ized virus  is  used.  The  supply  of  bovine  virus  is  obtained  from 
the  N.  E.  Vaccine  Co. ;  the  humanized  supply  is  under  direct  con- 
trol of  the  Health  Department  and  has  been  for  thiity- eight  years, 
tlie  material  being  propagated  in  a  direct  line  from  the  original 
imported  stock. 

The  virus  is  gathered  by  the  vaccinating  physician  of  the  de- 
partment, Dr.  Charles  H.  Leonard,  and  is  taken  from  only  such 
cliildren  as  present  an  iippciai'ance  of  perfect  health  and  whose 
l)arents  are  likewise  found  to  be  healthy. 

Matenal  in  some  cases  is  taken  on  ])()iiits  or  cjuilis,  Ixii  tlio  most 
ot"  tli<!  matei'ial  is  in'escrved  in  tlie  form  ol:'  crusts.  This,  in  the 
torn)  of  a  powder,  is  mixed  with  tap  water  and  a  little  glycerine. 
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It  is  customary  to  make  three  scariticatious  upou  the  left  arm, 
the  area  being"  about  a  dime  size. 

No  attempt  is  made  to  clean  the  arm  before  applying-  the  virus, 
which  is  applied  with  the  same  spatula  that  has  been  rubbed  upon 
the  arm  of  the  next  preceding  case. 

That  the  virus  is  pure  and  that  the  danger  of  mixed  infection 
from  arm  to  arm  is  small,  is  evinced  by  the  uniform  favorable 
results,  not  only  in  the  successful  production  of  typical  vesicles, 
but  the  freedom  from  violent  results. 

The  use  of  humanized  virus  is  preferred  by  the  department,  since 
from  its  experience  the  point  of  inoculation  became  less  violently 
inflamed  than  with  the  bovine  virus. 

Other  sources  of  supply  are  being  examined  and  will  be  reported 
upon  in  subsequent  issues. 

INSPECTION  OF  SUMMER   HOTELS. 

During  the  summer  of  1887,  an  unfortunate  accident  happened 
at  one  of  the  numerous  summer  hotels  in  this  State,  wherebj^  a 
large  number  of  the  guests  were  made  alarmingly  ill,  and  one  or 
two  died.  Upon  investigation  it  was  discovered  that  the  main 
water  supply  was  not  adequate  to  the  needs  of  the  hotel  and  that 
a  second  and  unused  well  had  been  used  to  supply  the  deficiency. 
This  well  was  located  in  the  cellar  of  the  hotel,  and  through  this 
part  of  the  hotel  the  drainage  of  the  whole  waste  system  passed. 
After  the  sickness  began  to  appear  the  examination  of  the  plumb- 
ing system  revealed  the  fact  that  a  portion  of  this  drain  had  be- 
come displaced,  permitting  the  wastes  to  have  direct  flow  into  the 
well.  This  supply  was  used  for  drinking  purposes  and  although  a 
difterence  in  the  character  of  the  water  was  noted  yet  not  suf- 
ficient attention  was  given  to  the  suspicion  by  those  in  charge  to 
condemn  the  supply  and  procure  another. 

As  a  result  the  hotel  was  deserted  by  the  guests  and  closed. 
Immediately  a  thorough  system  of  plumbing  was  put  in  and  what 
should  have  been  done  before  the  accident  was  now  done  at  great 
expense,  and  an  unquestionable  water  supply  was  obtained,  away 
from  the  hotel  and  free  from  any  possible  sovirce  of  contamination. 

Had  this  precaution  and  expense  been  accepted  as  an  essential 
to  a  properl}'^  equipped  hotel,  assuming  the  responsibility  of  the 
health  and  lives  of  the  guests,  at  the  beginning  of  the  season,  no 
such  occurrence  could  have  taken  place. 
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As  a  result  of  the  popular  demand  and  the  recommendation  of 
the  State  Board  of  Health,  and  by  the  efforts  of  the  late  secretary, 
Dr.  Fisher,  a  bill  was  passed  at  the  following  session  of  the  legis- 
lature which  provided  for  the  inspection  of  hotels  under  certain 
conditions. 

The  text  of  the  statute  is  as  follows : 

An  Act  for  the  Pkotection  of  the  Health  of  the  Patrons  op  Hotels 
AND  Boarding   Houses. 

[Passed  March  32,  1888.] 

Tt  is  enacted  by  the  General  Assembly  us  follows  : 

Section  1.  The  slate  bourd  of  health  sliall  cause  upon  the  request  of  the 
owuer,  agent  or  lessee,  or  upon  the  request  of  the  towu  council  or  health  officer 
of  any  town  wherein  the  premises  are  situated,  an  examination  of  such  buildings 
and  premises  connected  therewith,  as  are  or  ma}'  be  used  in  this  state  for  the  board 
and  lodgment  of  visitors  or  other  boarders,  and  furnishing  accommodation  for 
ten  or  more  of  such  persons  at  one  and  the  same  time.  Such  examination  shall 
be  made  under  the  direction  and  supervi,sion  of  the  said  board,  and  by  employes 
under  its  appointment,  and  whenever,  or  as  soon  as  may  be  after,  such  application 
may  be  made. 

Sec.  2.  The  said  employes,  or  sanitary  examiners  so  appointed,  shall  ascertain 
the  source  and  sufficiency  of  the  water  supply,  the  quality  of  the  water,  the  modes 
of  conveyance,  introduction  and  storage,  the  methods  of  removal  of  waste  water, 
slops,  excreta,  house  refuse,  garbage  aud  all  putrescible  matter  of  whatever  kind, 
the  ventilation  available,  the  means  of  preventing  fire  and  modes  of  safe  escape  in 
case  of  lire,  and  .such  other  conditions  as  the  said  state  board  of  health  shall  re- 
quire. The  said  examiners  shall  receive  for  such  service,  a  sum  not  exceeding- 
five  dollars  per  diem,  with  their  traveling  expenses. 

Sec.  3.  Upon  the  receipt  of  the  report  of  such  examination,  the  state  board  of 
health  shall  authorize  the  secretary  of  the  said  board  to  issue  a  certificate,  certify- 
ing in  detail  to  the  sanitary  and  other  conditions  of  the  examined  premises,  in 
accordance  with  the  examiner's  report,  and  said  certificate  shall  be  placed  by  the 
managing  occupant  of  such  premises,  in  a  safe  and  conspicuous  place,  where  it 
may  be  easily  seen  and  read  by  all  persons,  guests,  or  patrons  of  said  premises, 
and  the  said  managing  occupant,  upon  the  destruction  or  defacing  of  such  certifi- 
cate, shall  immediately  procure  another  of  the  same  purport,  to  be  placed  in  a 
like  conspicuous  position,  and  the  said  .secretary  shall  be  paid  the  sum  of  two 
dollars  Ijy  the  owuer,  agent  or  lessee  of  such  ijremises,  for  each  certificate  so 
made  out. 

Sec.  4  Every  owner,  agent  or  lessee  of  any  huihling  used  for  the  purpose  of 
providing  board  and  lodging  for  the  enttiitainmcnt  of  guests,  to  the  number  of 
ten  or  more,  who  has  obtained  a  certificate  as  provided  in  the  section  next  pre- 
cerliiig,  may  prc.senl  the  .same  as  evidence  in  his  defence  in  case  of  a  suit  for  dam- 
ages on  account  of  personal  injury  from  alleged  unsanitary  premises;  and  every 
owuer,  agent  or  ]e8.see  of  any  building  opened  for  the  purpo.ses  aforesaid,  who 
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lins  not  Iiad  or  lequeslcd  such  sanilary  cxaminaliou  of  such  buildiugsaiid  premises 
CDiiiicctcd  ilicicwith,  !is  provided  in  Ibis  chapter,  shall  be  liable  for  damages  for 
such  ncgltct,  and.  upon  complaint  made  of  such  owner,  ngent  or  lessee,  by  any 
guest,  boarder,  or  other  occupant,  or  by  llie  town  heahh  ollicer,  and  if  upon  trial 
it  shall  be  proved  that  any  removable  unsanitary  condition  existed  within  such 
premises  at  the  time  of  making  such  complaint  as  did  endanger  the  health  of  the 
guests  or  occupants  of  such  premises,  such  owner,  agent  or  lessee  shall  be  lined, 
or  imprisoned  in  the  discretion  of  the  court  trj'iug  the  same. 

Skc.  5.  Any  bills  for  printing  or  other  expenses  incurred  in  the  enforcement 
of  this  act  when  certified  by  the  chairman  of  the  state  board  of  health  and  ap- 
proved by  the  governor,  shall  be  paid  from  the  state  treasury  upon  order  of  the 
state  auditor,  and  all  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed,  and  this  act  shall  have  effect  from  and  after  the  first  day  of  April,  lifSQ. 

It  will  be  observed  from  the  reading  that  this  hiw  provides  for 
inspection  only  when  requested  by  the  occupant  or  o\vner  of  the 
premises  or  by  request  of  the  town  council  or  health  officer  of  the 
toAvu  wherein  the  hotel  is  located.  While  a  certificate  of  inspec- 
tion stands  as  an  assistance  in  any  action  against  the  landlord  or 
owner,  yet  no  penalty  is  attached  to  lack  of  inspection.  The  con- 
ditions of  the  law  should  provide  for  a  compulsory  examination  of 
the  premises  of  every  hotel  soon  after  the  season  has  opened  annu- 
ally, or  as  soon  as  all  the  conditions  of  supply  are  working  at  the 
average,  and  also  at  such  times  as  may  seem  necessary  on  the  part 
of  the  State  Board  of  Health,  under  such  conditions  as  a  light  rain 
fall  or  a  sudden  failure  of  the  town  or  main  supply. 

This  State  has  large  sums  of  money  invested  in  this  industry,  of 
entertainment  of  summer  visitors,  annually  accommodating  up- 
wards of  5,500  at  Block  Island  and  Narragansett  Pier  alone,  and 
carelessness  upon  the  part  of  one  hotel  is  apt  to  react  upon  all  the 
others.  An  accident,  either  from  poor  water  or  milk  supply,  or  by 
lack  of  attention  to  fire  escapes  or  fire  extinguishing  facilities  is 
apt  to  be  shown  up  in  intensified  colors  by  the  public  press,  and 
would-be  visitors  from  other  States  will  condemn  all  the  hotels  at 
Narragansett  Pier  on  account  of  some  accident  at  a  hotel  at  Block 
Island,  for  both  are  in  Ehode  Island,  and  geographical  limitations 
are  apt  to  be  confusing  at  a  distance  and  when  so  small  a  State  as 
this  is  under  consideration. 

All  hotels  should  be  alive  to  this  fact  anil  not  only  endeavor  to 
see  that  their  own  premises  are  above  suspicion  but  to  discounten- 
ance any  negligence  of  any  sanitary  matter  in  any  other  hotel,  be 
it  small  or  large.  While  there  may  be  more  or  less  rivalry,  yet  it 
should  be  remembered  that  in  this  respect  their  interests  are 
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idcDtical,  aiul  the  failure  of  one  means  tlie  iujuiy  of  all  the  others 
to  a  greater  or  less  degree.  The  proprietors  should  also  observe 
the  advantag-es  of  the  enforcement  and  improvement  of  such  laws 
as  this  one,  as  an  advcitisenient,  as  it  shows  their  guests  that  the 
main  provision  for  their  care  has  been  considered;  that  not  only- 
will  they  be  supplied  with  pleasant  lodging  and  ample  food,  but 
that  the  quality  of  the  food  and  the  surroundings  under  which 
they  are  to  reside  are  of  the  best. 

A  promulgation  of  the  fact  that  this  attention  is  given  by  the 
health  authorities  to  people  intending  a  visit  to  the  State,  will 
serve  to  assist  them  in  making  a  selection  for  the  summer  as 
against  another  resort  where  matters  of  this  kind  are  not  con- 
sidered. 

Under  this  law  in  the  summer  of ,  the  writer  was  employed 

by  the  Board  to  examine  the  hotels  at  Block  Island  and  Narra- 
gansett  Pier.  Eleven  hotels  were  examined  at  the  former  place 
and  fifteen  at  the  latter  at  that  time  as  also  one  at  Wickford.  Since 
then  a  few  other  hotels  at  other  places  have  been  examined  by  the 
Secretary  of  the  Board  as  occasion  offered;  but  no  regular  annual 
inspection  has  been  attempted. 

Under  these  conditions,  deeming  it  to  be  desirable  that  a  system 
of  inspection  should  be  inaugurated  that  might  in  time  be  improved 
and  lead  up  to  the  full  requirements  of  the  case,  the  Secretary  with 
the  sanction  of  the  Board  has  this  summer  made  a  thorough  in- 
spection of  all  the  hotels  at  Block  Island  to  the  number  of  twenty- 
three,  and  at  Narragansett  Pier  to  the  number  of  sixteen,  and  two 
at  Jamestown. 

In  this  inspection  attention  was  given  more  especially  to  the 
water,  milk  and  ice  su^jples,  while  the  sanitary  surroundiiigs  of  the 
hotels,  as  well  as  the  plumbing  and  drainage,  received  considera- 
tion. The  available  fire  extinguishing  appliances  and  means  of 
escape  in  case  of  tire  were  also  inquired  into. 

The  examination  at  Block  Island  showed  m,  recognition  of  and 
attempt  to  maintain,  i)erfect  sanitary  conditions,  cs[)ecially  among 
the  larger  hotels.  The  smaller  hotels  showed  at  times  some 
negligence  in  attention  to  cleanliness  of  surroundings. 

The  water  supplies  were  varied;  some  coming  from  the  town 
supply,  while  others  were  dependent  upon  a  local  well  or  Hi)ring, 
In  some  of  these  latter  cases,  while  the  conditions  at  the  time  of 
inspection  did  not  warrant  the  discontinuance  of  the  use  of  the 
supply,  yet  conditions  which  might  contaminate  the  supply  wore 
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possible,  iind  such  wells  shoiild  be  abaudoiied  us  soon  as  a  pvirer 
aud  more  reliable  supply  cau  be  obtained. 

At  Narragansett  Pier  the  most  exact  and  careful  atteution  was 
g-iven  by  the  town  authorities,  aided  by  the  Ladies  Sanitary  Asso- 
ciation of  the  place.  Perfect  cleanliness  of  the  streets  and  sur- 
roundings of  the  hotels  was  observed.  The  introduction  of  the 
sewerage  system  through  the  principal  streets  of  the  town  has 
caused  a  decided  improvement  in  the  means  of  disposal  of  wastes 
from  premises,  and  has  produced  a  marked  change  in  the  char- 
acter of  the  plumbing  of  the  hotels.  While  at  the  original  inspec- 
tion, good  lines  of  plumbing  were  to  be  found  in  nearly  ail  cases, 
yet  at  the  present  time  the  old  forms  of  pan  closets  and  outside 
privies  have  been  supplanted  by  the  introduction  of  the  improved 
wash-out  closet.  Several  of  the  hotels  had  given  especial  atten- 
tion to  provisions  against  fire,  many  of  them  having  provided 
abundant  fire  escapes  and  others  having  placed  hydrants  con- 
nected with  the  town  service,  and  provided  long  lines  of  hose. 

It  would  seem  desirable  that  all  these  hotels  should  be  provided 
with  every  means  of  controlling  tire  as  well  as  making  every  en- 
deavor to  assist  their  guests  to  escape  in  case  of  tire.  Usually  in 
a  strange  place  the  visitor  is  confused  even  under  ordinary  condi- 
tions and  when  excitement  of  an  alarm  of  tire  is  added,  it  is  some- 
times impossible  for  the  coolest  to  tiud  a  means  of  escape,  even 
when  it  is  directly  in  front  of  them.  If  suitable  and  numerous  tire 
escapes  were  provided  in  all  cases,  and  numeroiis  signs  of  direction 
placed  in  the  corridors,  with  red  globes  on  the  lighted  gas  tixture 
so  marked,  and  placed  at  the  points  of  escape,  it  would  add  very 
much  to  the  security  and  comfort  of  the  guests  although  the  occa- 
sion to  use  the  same  might  never  arise. 

These  caravansaries  are  only  wooden  structures  with  large  hall- 
ways providing  a  natural  draught  for  the  flames  if  once  started, 
and  the  loss  of  one  hotel  especially  at  Narragansett  Pier  would  in 
many  instances  mean  the  loss  of  more  than  one  if  a  high  wind 
were  present  to  assist. 

Already  the  need  of  such  appliances  has  been  shown,  and  the 
provision  of  tire  hose  with  good  pressure  and  cool  heads  prevented 
what  might  have  been  the  loss  of  several  hotels  and.  stores. 

An  inspection  of  the  local  fire  department  at  Narragansett  Pier 
showed  a  well-organized  aud  intelligent  corps  of  two  companies 
with  several  hundred  feet  of  hose  and  ladders.  If  to  this  could  be 
added  one  or  two  medium  sized  chemical  engines  the  town  as  a 
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whole  might  feel  quite  secure.  The  hotel  proprietor  does  not 
always  g-reet  the  fire  laddie  with  open  arms  when  his  stream  of 
water  is  copious,  for  fear  of  more  damage  by  water  than  by  fire; 
5'et  the  rule  of  experienced  fire  marshals  is,  that  plenty  of  water  as 
soon  as  possible,  is  usually  the  safer  plan.  A  chemical  engine 
makes  the  difference  between  the  two  extremes,  as  it  is  more  under 
control,  does  not  require  a  great  amount  of  liquid  for  extinguish- 
ing, and  is  more  readily  available. 

It  may  be  asked  by  some,  what  has  the  Board  of  Health  to  do 
with  the  fire  department?  The  health  of  the  people  is  influenced 
by  other  conditions  than  impure  air,  or  impure  water.  Unsafe 
bridges,  poor  gas  supplies,  whether  from  danger  by  escapement 
of  the  gas  or  by  the  poor  quality,  causing  defective  eyesight,  are 
also  things  which  should  receive  the  attention  of  health  depart- 
ments, and  surely  the  loss  of  life  by  suffocation  is  one  of  the  most 
essential  things  for  consideration. 

The  town  supplies  of  both  places  were  analyzed  and  both  found 
to  be  chemically  and  bacteriologically  pure,  although  the  supply 
of  Narragansett  Pier  being  somewhat  discolored  by  woody  matters 
is  not  much  used  for  drinking,  but  is  considered  invaluable  for  the 
protection  against  fire  which  is  offered.  Were  this  water  filtered 
by  mechanical,  or  other  means  of  filtration,  the  taste  and  color 
would  be  changed  so  that  it  would  be  more  acceptable  to  con- 
sumers for  drinking  purposes. 

Several  of  the  hotels  derive  their  source  of  drinking  water  from 
a  copious  spring  which  is  found  on  an  elevated  part  of  the  town, 
and  which  gives  a  free  head  or  pressure,  sufficient  to  supply  the 
outlets  by  gravity  when  raised  by  pumping  a  few  feet. 

The  source  of  the  supply  is  kept  isolated  from  contamination, 
and  although  no  analysis  of  the  water  was  made,  yet  the  origin 
and  surroundings  would  indicate  that  it  should  be  a  pure  supply. 

It  is  to  be  hoped  that  by  next  summer  still  more  attention  to 
these  details  will  be  given,  and  it  is  tlie  intention  of  the  Board 
tliat  all  the  hotels  on  the  south  shore  to  the  State  line  shall  receive 
inspection. 
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Result  of  Exaviinalion  of  the    Waler  from   Sands  Pond,  being  the 
town  sujjply  of  Block  Island. 


(All  figures  parte  per  100,000). 
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*  Sands  Pond  was  at  this  time  the  lowest  at  which  it  had  been  for  a  nimiber  of  years. 


JiesuU  of  Examination  of  Water  taken  from  the  Parks  Water  Supply 
of  the  City  of  Newport. 


(All  figiu-es  pai-ts  per  100,000). 
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Result  of  Examination  of  the   Water  at   the  State  Camp,   Qxion^et 

Point. 

(All  figures  parts  per  100,000). 
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Contagious  Diseases  Reported  in  189Jf. 
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. . 

6 

6 

6 

0 

6 

0 

6 

6 

6 

6 

6 

New  Shorehani 

0 

0 

0 

0 

0 

Portsmouth 

0 

0 

i 

0 

0 

0 

0 

0 

u 

(J 

"6 

Tiverton    . .    

0 

Newport 

3 

6 

3 

6 

i 

2 

i 

i 

2 

(j 

Burrillville 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

Cranston 

2 
1 

0 
0 

2 
0 

'6 

i) 
2 

'6 

0 
0 

0 
0 

1 

0 

3 
0 

3 

3 

Cumberland 
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East  Providence    

0 

0 

0 

0 

.  . 

1 

0 

i 

0 

Foster 

1 

Glocester 

6 

2 

6 
1 

6 

0 

6 
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0 
0 

6 

0 

0 
0 

6 
1 

0 

4 

6 
1 

6 
1 

0 

Johnston 

0 

Lincoln 

1 

3 

0 

0 

0 

1 

0 

2 

5 

0 

4 

1 

North  Providence 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

North  Smithfield 

0 

0 

0 

0 

u 

Pawtucket 

0 

0 

1 

0 

6 

2 

i 

2 

3 

1 

Providence 

53 

23 
0 

40 
0 

17 
0 

8 
0 

11 

0 

10 
0 

13 
1 

28 
0 

25 
2 

18 
3 

12 

Scitiiate 

0 

Smithfield 

6 
0 

6 

"i 

0 
0 

0 
0 

0 
0 

0 

2 

0 
12 

2 

1 
6 

1 
10 

0 

Woonsocket 

8 

Cliarlestown 

0 

Exeter 

Hopkinton 

6 

6 

i 

0 

i 

3 

Narragansett 

6 

6 

0 

1 

0 

1 

1 

1 

Nortli  Kingstown   ... 

2 
0 

3 

0 

0 

0 

0 
0 

0 

Iticiirnfuid 

0 

1 

1 

0 

0 

0 

0 

hJoiitli  Kingstown 

2 

Westerly 

0 

6 

6 

6 

0 

6 

i 

5 

7 

3 

0 

Total 

61 

27 

54 

23 

25 

14 

13 

54 

59 

76 

55 

31 
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Cities  and  Towns. 
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<1 
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Barrington 

0 
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0 

0 

0 

0 

0 

0 

0 

Bristol 

0 

1 

0 

6 

0 

0 
'     0 

2 

0 
0 

0 

0 
0 

3 

0 
0 
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0 
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0 
0 

0 

0 
0 

0 

0 
0 

0 
0 

0 

Wurrcu 

0 

Covenlrv 

East  Grffiiwifli 

0 

0 

0 

0 

0 

0 

0 

0 

6 

6 

1 

AVest  Grct-nwicli 

,  , 

Warwick  

0 

^ 

0 
0 

6 

0 

6 

0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

6 

Jamestown 

Little  Coinpton 

Middletowu 

6 

0 

0 
0 

6 

6 

6 

0 

6 

1 

0 
0 

0 

6 

6 

0 

New  iSlinroham 

Portsnioulli 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Tiverton 

0 

. 

Newport 

6 

6 

1 

0 

i 

4 

0 

3 

1 

4 

6 

3 

Biirrillville 

0 
5 
1 

0 
0 
0 

0 
2 

1 
0 

0 
4 
0 

1 

0 
5 
0 
0 

0 
0 

0 
0 

1 

1 

0 

1 

0 

0 
0 
0 

1 

0 
4 
0 
0 

0 
0 

i 

n 

Cranston 

0 

Cumberland 

0 

East  Providence 

2 

Foster 

2 

Glocester 

0 
3 

0 

1 

0 
0 

0 
0 

0 

1 

0 

1 

0 
0 

0 
0 

0 
0 

0 

1 

0 
0 

6 

Johnston 

4 

Lincoln  

8 

5 

6 

2 

1 

9 

1 

1 

11 

14 

7 

4 

North  Providence 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 

North  Smith lielil 

0 

0 

0 

. 

0 

0 

0 

Pawtucket 

4 
9 

9 
2 

2 
8 
0 

3 

8 
0 

18 

1 

0 
13 

0 

1 

2 
0 

1 

3 
0 

3 

7 
0 

4 
6 
0 

7 

11 

0 

9,n 

Providence 

?,n 

Scitiiate 

0 

Smithtield 

0 
3 

'' 

3 

0 
0 

1 

0 

1 

0 

1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

Woousocket 

?, 

Charlestown    

Exeter 

,  , 

.. 

.. 

Hopkinlon 

0 

0 

0 

0 

6 

0 

Narrairansclt 

6 

6 

0 

0 

0 

0 

0 

0 

North  Kiiii^stown 

0 

1 

0 
0 

0 
0 

0 
0 

0 

Richmond 

0 

0  ' 

6 

4 

5 

2 

0 

0 

Soutli  Kingstown 

1 

Westerlv 

i 

0 

6 

6 

0 

6 

0 

0 

0 

0 

0 

0 

Total 

35 

17 

31 

22 

41 

32 

7 

10 

23  , 

33 

82 

58 
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CiTIKS   AND   TOWKS. 
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0 
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Barrington 
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2 

(1 
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0 
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0 

0 

0 

Warren 

3 
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0 

2 

2 

2 

0 

2 

0 

0 

0 

0 

Coventry 

0 

0 

0 

0 

0 

0 

0 

0 

0 

East  Greenwich 

U 

2 

0 

0 

1 

0 

0 

0 

1 

0 

i 

West  Greenwich  .... 

Warwick 

6 

9 

3 

7 
0 

2 
0 

6 

0 

(J 

0 

i 

0 

0 

6 

0 

6 

0 

Jamestown 

Little  Corapton 

Middletown 

(J 

U 

0 

0 

6 

u 

0 

0 

u 

6 

New  Shoreham 

U 

0 

0 

0 

0 

Portsmouth 

U 

u 

(j 

0 

0 

0 

0 

0 

0 

0 

Tiverton 
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Newport 

6 

5 

9 
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8 

2 

6 

0 

4 

0 

2 

ii 

Burrillville     

8 
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3 

2 

1 
0 

0 
4 

8 
9 

1 

5 
0 

0 

2 

2 
4 

0 

1 

2 
5 

3 

Cranston 

4 

Cumberland    

(i 

4 

5 
1 

2 
1 

2 
0 

3 

2 
1 

0 

0 
0 

1 

1 

'6 

0 

East  Providence 

1 

Foster 

0 

Glocester 

6 

i 

1 

6 
2 

6 

1 

0 
0 

6 

4 

6 

2 

0 

1 

0 
0 

0 
0 

U 
0 

0 

Johnston 

9 

Jjincoln 

17 

81 
0 

13 
0 

0 

2 
0 

12 
0 

3 

3 
0 

7 

9 
1 

7 
1 

I) 

North  Providence 
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North  Smithlield 

0 

0 

0 

1 

2 

Pawtuckct 

9 

12 

13 

0 

3 

i 

2 

5 

22 

9 

3 

Providence  

48 

30 

34 

23 

35 

25 

19 

12 

30 

30 

02 

74 

Scitualc 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Smithlield 

1 

0 

1 

0 

0 

0 

0 

0 

1 

Woonsocket 

8 

(i 

8 

3 

0 

0 

0 

0 

G 

8 

3 

G 

Cliarlestown 

0 

Exeter 

Hopkiriton 

0 

<) 

0 

0 

6 

6 

Narragausett 

0 

0 

0 

0 

0 

I) 

0 

0 

North  Kingstown 

0 

0 

0 

0 

Iticiimond 

0 

6 

(j 

6 

0 

0 

0 

0 

8 

0 

South  Kingstown 

Westerly 

(» 

1 

0 

6 

0 

0 

0 

0 

0 

3 

4 

i 

Total   

im 

90 

91 

70 

71 

53 

33 

31'. 

58 

77 
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PUBLIC  STATUTES. 


CHAPTER  83. 

OP   THE   STATE   BOAUU   OF   nEAI>TII. 

Seo'Ion  1.  The  governor  wilL  Ibe  advice  and  consent  of  the  senate  shall 
appoint  six  persons,  two  from  the  county  of  Providence  and  one  from  each  of  the 
other  counties,  who  shall  constitute  the  slate  board  of  health,  one  of  whom  shall 
be  appointed  in  each  year  for  the  term  of  six  years  from  the  first  day  of  July. 
Any  appointment  to  fill  a  vacancy  shall  be  for  the  remainder  of  the  term.  Of  the 
persons  so  appointed,  at  least  three  shall  be  well  educated  physicians  and  mem- 
bers of  some  medical  society  incorporated  by  the  slate.  The  governor  may  re- 
move any  member  for  cause,  at  any  time,  upon  the  written  reiiuest  of  two-thirds 
of  the  board. 

Sec.  2.  The  board  shall  take  cognizance  of  the  interests  of  life  and  lu'aUli 
among  the  citizens  of  the  state;  they  shall  make  investigation  into  the  causes  of 
disease,  and  especially  of  epidemics  and  endemics  among  the  people,  the  sources 
of  mortality,  and  the  effects  of  localities,  employments,  conditions  and  circum- 
stances on  the  public  health,  and  shall  do  all  in  their  power  to  ascertain  the  causes 
and  the  best  means  for  the  prevention  of  diseases  of  every  kind  in  the  slate. 
They  shall  publish  and  circulate,  from  time  to  tiuic  such  information  .-is  they 
shall  deem  to  be  imporlaul  and  useful  for  diffusion  among  Ihe  people  of  the  state, 
and  shall  investigate  and  give  advice  in  relation  to  such  subjects  relating  to  the 
public  health,  as  may  be  referred  to  them  by  the  general  assembly  or  by  the 
governor  when  the  general  assembly  is  not  in  session. 

Sec.  3.  The  state  board  of  health  shall  also  invc'siiir.itc  the  subject  of  diseases 
among  cattle  or  other  animals. 

Sec.  4.  The  board  shall  meet  in  the  cily  of  Providence  once  in  three  months, 
and  as  much  ofleuer  as  Ihey  may  deem  necessary.     No  member  of  Ihe  board, 
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except  the  secretaiy,  shall  receive  any  compeusatiou  for  bis  services ;  but  the 
actual  personal  expenses  of  any  member,  while  engaged  in  the  duties  of  the 
board,  shall  be  paid  by  the  state. 

Sec.  5.  The  hoard  shall  electa  well  qualified  physician  as  their  secretary,  who 
shall  be  ex-officio  a  member  of  the  board,  the  commissioner  of  public  health  and 
state  registrar,  but  he  shall  not  be  permitted  to  vote  on  any  question  in  which  he 
is  personally  interested  or  be  entitled  to  any  additional  compensation  for  mileage 
or  expenses 

Sec.  6.  The  secretary  of  the  board  shall  make  inquiry  from  time  to  time,  of 
the  clerks  of  town  and  local  boards  of  healih  and  practising  physicians  in  relation 
to  the  prevalence  of  any  disease,  or  knowledge  of  any  known  or  generally  believed 
source  of  disease  or  causes  of  general  ill-health,  and  also  in  relation  to  the  proceed- 
ings of  the  said  boards  of  health  ;  in  respect  of  acts  for  the  promotion  and  pro- 
tection of  the  public  health,  and  also  in  relation  to  diseases  among  domestic 
animals  in  their  several  towns ;  and  the  said  clerks  of  town  and  local  boards  of 
health  and  said  practising  physicians  shall  give  information,  in  reply  to  said  in- 
quiries, of  such  facts  and  circumstances  as  shall  have  come  to  their  knowledge. 

Sec.  7.  The  secretary  shall  perform  and  superintend  the  woi-k  prescribed  for 
said  board  by  law  and  such  other  duties  as  the  board  may  require ;  he  shall  pre- 
pare and  publish  in  every  calendar  month  a  general  summary  i>i  all  the  deaths 
and  causes  of  the  same  which  had  occurred  in  the  state  during  the  preceding 
month,  the  same  to  be  made  up  from  returns  of  deaths  which  shall  be  sent  to  him 
on  or  before  the  tenth  day  of  the  month  following  the  date  of  such  deaths,  by  the 
several  town  and  city  clerks  and  the  city  registrar  of  Providence  city ;  lie  shall 
also  prepare  and  publish  for  general  distribution  a  monthly  circular  giving  infor- 
mation and  advice  in  regard  to  the  preservation  of  health,  suitable  for  each  par- 
ticular season,  and  giving  also  such  information  as  he  shall  deem  of  advantage  to 
the  public,  as  to  the  prevalence  and  character  of  infectious  di.seases  of  domestic 
animals,  and  for  such  service  he  .shall  receive  the  .sum  of  seventeen  hundred  dollars 
annually,  or  such  proportion  thereof  as  the  said  board  may  determine,  lie  shall 
hold  his  office  during  the  pleasure  of  the  board  and  may  be  removed  at  any  regular 
meeting  by  a  majority  vote  of  the  members  of  .said  board. 

Se:c.  8.  The  governor  shall  provide  a  suitable  ofhce  for  the  board  in  the  city 
of  Providence,  and  the  actual  expenses  of  the  board  and  of  the  members  thereof, 
when  certified  by  the  chairman  and  ;ii)i)roved  by  the  governor  shall  be  paid  from 
the  state  treasury. 

Sec.  9.  The  board  shall  make  a  report  in  piint  to  the  general  assembly,  annu 
ally,  of  its  proceedings  during  the  year  ending  on  the  thirty-first  day  of  December 
next  preceding,  with  such  suggestions  in  relation  to  the  .sanitary  laws  and  interests 
of  the  state  as  they  shall  deem  important. 
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Birlh  rates,  12  years 117 

Board,  meetings  of 3 
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Blackstoue  River,  Analyses  of  Water  from 137 

Bovine  Virus 165 

Brain  Disease* 112 

Bronchitis* 112-113 

Cancer*   112-118 
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Champlin,  L.  A 100 
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Consumption,  amount  of,  in  Public  Institutions  in  State 161 

"  comparative  mortality 112-113 
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♦See  Index  to  Forty-first  Uegistrnllon  Report.    Part  II  of  this  Report. 
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Conroy,  M.  B 71 

Contagious  Diseases 79 

"      reported  in  1894 178,180 

Control  of  Tuberculosis  in  Man 147 

Deaths,  1893 109 

"        Eighteen  principal  causes,  Diagram. ....  116 

"        Proportionate,  of  prominent  causes,  1893 112 

' '        Registration  of 144 

Death  rates,  12  years Ill 

DiarriiQ^a* 114 

Diphtheria* 112,  114 

"         Anti-toxine  in , 154 

Diseases,  comparative  prevalence  of  thirteen  principal  in  1894 112 

Disinfection 93 

Dysentery  * 114 

Filter  Beds  for  Sewage 37 

Filtration,  Mechanical 45 

Filtration  of  Pawtiixet  water 45 

Garbage,  Disposal  of    95 

Gould,  F.  C 101 

Greene,  J.  B 78 

Harris,  Dr.  G.  A 76 

Harvey,  W.  T 74 

Haines,  Dr.  G.  B 75 

Health  in  the  State,  1894 9-17 

Health,  officers  of,  in  Rhode  Island,  reports  of 65-101 

Heart  Disease* 112-114 

Hope  Village— Analy.ses  of  Pawluxet  Water  at 122-136 

Hotels,  Summer 7 

Humanized  Virus 165-108 

Humidity,  monthly  means  of,  1881-1894 103-108 

Inspection  of  Stale  Militia  Camp 141 
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"  Summer  Hotels 169 

Influenza*   114 

Jenks,  F.  R "78 
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Legislation  duriug  the  year 1-14 

Malarial  Fever   114 

Malo,  Dr.  N 77 

Marriages,  1894 109 

"           Registration  of 144 

Marriage  rates,  12  years Ill 

Medical  Examiner  Law,   Changes  in 146 

Meetings  of  the  Board 3 

Meteorology— Tables 103-108 

Molten,  Mr.  J.  C 99 

Mortality — Records  of 113 

"           Comparative— Di.igrani 110 

Mott,  H.  A 74 

New  England  Vaccine  Co.,  Inspection  of IGG 

Newport,  Analyses  of  Water  of 175 

Old  Age* 112 

Ordinances,  new. 

Barrington 24 

East  Green  wich 27 

Hopkintou 59 

Richmond 61 

Smilhfield 48 

Paine,  Dr.  A.  iM 99 

Paralysis* 112,  113 

Pawtuxet  water,  Analyses  of 122-128 

"            "       Filtration  of 45 

Peck,  Geo.  H 70 

Peltaconsett  Pumping  Station,  Analyses  of  Pawtu.xel  Water  at 122-133 

Pierce,  Dr.  A.  C 70 

Peckham,  J 73 

Pneumonia* 112,  115 


♦See  Index  to  Forty-firsi  UegiHtratiou  Ilcporl. 
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Quian,  Thomas 74 

Quarantine 94 

Quonset  Point,  lupection  of  State  Camp  at 141 

Analj^es  of  Water  at 177 

Rainfall — Pawtucket 41 

1881-1894— Providence 103-108 

Registration  Report 103 

Reports  for  1894. 

Annual  of  Physicians 1 

Annual  of  Town  Clerks.     See  Towns,  Reports  from. 

Medical  Correspondents,  annual 19 

Of  Secretary,  to  the  Governor  5 

From  Towns  for  1894.     See  Towns,  Reports  of. 

Richmond,  A.  C    71 

Sands  Pond,  Analyses  of  Water  of 175 

Saunders,  A.  A 99 

Scarlatina* 112,  115 

Sewer  Pipes,  Tests  of 47 

Sewerage — Filter  Beds  for  in  Pawtucket 37 

"           Pawtucket 35 

Sewage  Disposal 35 

Shaw,  Geo.  C 74 

Small  Po.x 90,  115 

Sputum,  care  of,  in  cases  of  consumption 153 

Smith,  Jenckes 98 

Smith,  S.  B 98 

Swill ,  removal  of 95 

Sprague,  Dr.  Albert  G 72 

State  Board  of  Health,  Statute  Law 181 

State  Camp,  Quonset  Point,  Analyses  of  Water  at 177 

Summer  Hotels 7 

"             "     Inspection  of 169 

Temperature,  1881-1894 101-108 

Towns,  reports  from,  1893. 

Barrington 24,  70 

Bristol 26,  70 

Burrillville 31,  74 

*Sec  ludcx  to  Forty-firwt  UegUlruUou  Report. 
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Cbarlestown 59,  99 

Coventry 27,  71 

Cumberland '62,  75 

Cranston 31,  75 

East  Greenwich 27,  72 

East  Providence 32,  76 

Exeter 59,  99 

Foster 33,  76 

Gloccster 33,  76 

Hopkiutou 58,  99 

Jamestown 29,  72 

Johnston 33,  77 

Lincoln 34,  77 

Little  Comptou 29,  73 

Middletowu 29,  73 

Narraganselt,  District  of 60,  100 

North  Providence 34,  77 

North  Smithfield : 34.  78 

North  Kingstown 60,  100 

Newport  City 30,  74 

New  Shoreham 30,  74 

Portsmouth 31,  74 

Pawtucket 35,  78 

Providence  City 41 ,  78 

Richmond 01 ,  100 

Scituate 48,  98 

Smithfield 48,  98 

South  Kingstown 63,  101 

Tiverton    31,  74 

Warren 26,  71 

Warwick 28,  72 

West  Greenwich 28.  72 

Westerly 63,  101 
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REPORT  OF  THE  RESULTS  OBTAINED   WITH   EXPERIMENTAL 

FILTERS  AT  THE  PETTACONSET  PUMPING  STATION 

OF  THE  PROVIDENCE  WATER  WORKS. 


By  EDMUND  B.  WESTON,  C.E., 
Assistant  Engineer  in  Ciiakge  of  Water  Department. 


City  Engineer's  Office,  Water  Department. 

Providence,  R.  I.,  March  12,  1804:. 
JTr.  J.  Herhert  Shedd,  City  Engineer. 

Dear  Sir: — As  directed  by  you,  I  commenced  the  experimental 
filtration  work  in  the  Cornish  Engine  House  at  Pettaconset  Pump- 
ing Station  in  February,  1893. 

The  experimental  filters,  having  been  set  up,  were  started  about 
March  27,  and  the  work  was  continued,  with  the  exception  of  a 
brief  interval  in  September,  until  January  30,  1894. 

Two  Experimental  Filters,  Nos.  1  and  2,  built  according  to  j'our 
design,  and  an  Experimental  Morison  Mechanical  Filter,  were 
used  during  the  course  of  the  work.  Another  Experimental  Me- 
chanical Filter  was  also  set  up,  at  the  expense  of  the  owners  of 
tlie  same  and  run  for  several  months,  but  as  the  results  obtained 
with  this  filter  were  not  satisfactory,  it  will  not  again  be  mentioned 
in  this  report. 

Nos.  1  and  2  filters  were  run  for  about  seven  months  as  natural 
and  mechanical  filters,  at  rates  of  flow  of  about  2,000,000,  5,000,000 
and  30,000,000  gallons  per  acre  per  24  hours.  The  work  with  these 
filters  was  tlien  discontinued. 

The  term  Natural  Filtration,  is  used  in  this  report  to  designate 
the  filtration  of  water  through  a  bed  of  sand  or  quartz,  when  there 
has  not  boon  any  foreign  substance  added  to  the  Applied  "Water, 
and  the  term  Mechanical  Filtration,  is  used  to  designate  the  filtra- 
tion of  water  through  a  bed  of  sand  or  quartz,  when  some  foreign 
substance,  such  as  Basic  Sulphate  of  Alumina,  lias  been  added  to 
the  Applied  Water. 


2  FILTRATION   EXPERIMENTS. 

A  sketch  representiiiii:  Fillers  Nos.  1  and  2,  is  shown  in  Cut 
Xo.  1. 

The  arrangenieut  of  the  interior  of  each  of  the  Filters  Nos.  1 
and  2,  is  as  follows  :  — 

Upon  the  bottom  of  the  filter  a  bed  of  cement  about  six  (G) 
inches  deep  was  laid.  Several  rows  of  bricks,  set  on  edge,  upon 
the  cement,  about  six  (G)  inches  apart  supjported  a  floor  of  bricks 
laid  flatwise.  The  bricks  of  the  floor  were  cut  so  as  not  to  leave 
any  openiugs  of  more  than  one-sixteenth  {^q)  of  an  inch  wide  in 
the  joints  between  the  bricks  or  at  the  sides  of  the  filter.  The 
filter-bed  consisted  of  three  (3)  inches  of  "  pea  gravel,"  which  was 
placed  upon  the  brick  floor,  a  laj'er  of  coarse  sand  one  (1)  inch 
thick,  which  was  laid  ui^on  the  top  of  the  "  pea  gravel,"  and  upon 
this  coarse  sand  the  filtering  medium  jjroper  was  placed,  which 
was  composed  of  a  layer  of  "  fine  sand,"  of  uniform  quality,  one 
(1)  foot  and  eight  (8)  inches  deep.  During  the  experiments  sev- 
eral kinds  of  "fine  sand"  were  used  at  different  times  in  Filter 
No.  1  as  the  filtering  medium  and  one  kind  during  the  entire  time 
in  Filter  No.  2,  the  Effective  Size  and  Uniformity  Coefficient  of 
which,  are  given  in  table  No.  1. 

A  representation  of  the  Experimental  Morison  Mechanical 
Filter,  which  is  described  in  detail  in  that  portion  of  the  report 
which  describes  the  experiments  made  with  this  filter,  is  shown  in 
Cut  No.  2. 

At  the  end  of  the  runs  of  each  of  the  Filters,  Nos.  1  and  2,  the 
filter-bed  was  eithei*  washed,  or  about  one-half  (i)  of  an  inch  of 
the  top  of  the  filtering  medium  scraped  off". 

When  each  filter-bed  was  washed  a  one -inch  hose  was  con- 
nected to  the  discliarge-pipe  at  A.  This  hose  supplied  the  water 
used  in  washing,  which  was  forced  up  thi-ougli  the  brick  floor  and 
filter-bed  under  pressure,  and  overflowed  through  the  six -inch 
branch  at  B,  the  cap,  to  wliieli  the  inlet-pipe  C  is  connected, 
having  been  removed. 

The  results  that  were  obtained  with  Filters  Nos.  1  and  2,  and  the 
chemicals  that  were  used  when  they  were  run  as  mechanical  filters 
are  given  in  table  No.  1.  In  the  same  table  are  given  the  results 
that  were  obtained  with  the  P]xperimental  Morison  Mechanical 
Filter  during  the  time  that  Filters  Nos.  ]  and  2  were  in  service. 
This  table  is  intended  for  comparison  only,  as  the  bacterial  colo- 
nies, from  wliich  the  percentages  contained  in  the  table  were  de- 
termined, wore  only  cultivated  fi-om  42  to  02  hours,  and  "Fifteen- 
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per-cent  Gelatin "  was  used  the  greater  j)art  of  the  time  as  the 
cultivating  medium  instead  of  "  Ten-per-cent  Gelatin,"  conse- 
quently, it  is  quite  likel}'  that  the  percentages  given  in  the  table 
are  slightly  unreliable.  The  methods  followed  in  regard  to  the 
bacteriological  work  are  described  in  detail  under  the  head  of 
Bacteriological  AYork  in  that  portion  of  the  report  which  de- 
scribes the  experiments  that  were  made  with  the  Exj)erimental 
Morison  Mechanical  Filter. 

Table  No.  1  practically  describes  itself,  and  it  contains  the  onlj^ 
information  which  I  shall  hereafter  mention  in  regard  to  Filters 
Nos.  1  and  2,  owing  to  the  very  limited  time  at  my  disposal  for  the 
preparation  of  this  report. 

When  Alumina  or  Alumina  and  "Free  Flow,"  are  mentioned  in 
the  table,  in  connection  with  the  filters,  it  signifies  that  Basic 
Sidplia.te  of  Alumina  and  "  Free  Flow,"  were  added  to  the  Applied 
Water  in  the  same  manner  as  Avill  be  mentioned  later  on  in  detail 
in  the  description  of  the  Experimental  Morison  Mechanical  Filter, 
When  Natural  Filtration  is  mentioned  in  the  table  it  signifies  that 
the  filters  were  run  as  natural  filters. 

The  "Eftective  Size"  and  the  "Uniformity  Coefiicieut"  men- 
tioned in  the  table,  were  determined  by  tlie  methods  followed  at 
the  Experiment  Station  of  the  Massachusetts  State  Board  of 
Health  at  Lawrence,  Massachusetts. 

The  "  Effective  Size  "  of  the  filter  material  (diameter  in  milli- 
meters). This  size  is  such  that  10  j)er  cent,  by  weight  of  the  ma- 
terial is  of  smaller  grains,  and  90  per  cent,  is  of  larger  grains  than 
the  size  given. 

The  "Uniformity  Coefficient"  is  the  ratio  A  io  B  when  the 
values  of  A  and  B  are  such  that  GO  per  cent,  by  weight  of  the 
material  is  finer  tlian  A  and  10  per  cent,  finer  than  B. 
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Table  No.  1.— concluded. 

Quantity  of  Basic  Sulpliate  of  Alumina  Used. 

During  tlie  periods  covered  by  the  table  when  Basic  Sulphate 
of  Alumina  was  used,  the  average  rate  added  to  the  Applied 
Water  per  gallon  was  : — 

In  THE  MoRisoN  Mechanical  Filter. 

On  April  20,  voV  of  a  gi-ain,  including-  "  Free  Flow"  ;  on  June  KJ, 
iVff  of  a  grain,  not  including  "  Free  Flow"  ;  and  on  June  27,  t'W  of 
a  grain,  including  "  Free  Flow."  From  April  14  to  April  25  inclu- 
sive, from  June  1  to  June  3  inclusive,  and  on  June  0  and  July  G, 
tA  of  a  grain,  not  including  "  Free  Flow,"  and  for  all  other  periods 
during  the  experiments  with  this  filter  AV  of  a  grain,  including 
"  Free  Flow." 

In  Filter  No.  1. 

From  July  26  to  July  27  inclusive,  yVV  of  a  grain,  not  including 
"  Free  Flow."  On  October  4,  IVA  grains,  including  "Free  Flow," 
and  for  all  other  periods  during  the  experiments  with  this  filter 
Vifff  of  a  grain,  including  "  Free  Flow." 

In  Filter  No.  2. 

From  July  25  to  July  20  inclusive,  /A  of  a  grain,  including 
"Free  Flow." 
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Description  of  the  Experiments  that  were  made  with  the 
Experimental  Morison  Mechanical  Filter. 

There  are  a  number  of  cases  throughout  this  report,  in  the  text 
and  tables,  where  the  Experimental  Morison  Mechanical  Filter  is 
called  the  IMorison  Mechanical  Filter,  the  latter,  however,  is  simply 
an  abbreviation  of  the  former. 

A  sketch  representing  the  Experimental  Morison  Mechanical 
Filter  that  was  used  during  the  filtration  experiments  is  shown 
in  Cut  No.  2. 

Upon  the  screens  shown  at  the  bottom  of  the  filter,  the  filtering 
medium,  or  filter-bed,  of  crushed  quartz  is  located,  the  total  depth 
being  two  (2)  feet  and  ten  (10)  inches.  The  Eifective  Size  of  the 
grains  of  quartz  which  compose  the  upper  two  (2)  feet  is  0.5!) 
millimeters,  and  the  Uniformity  Coefficient  1.5.  The  lower  ten 
(10)  inches  of  quartz  is  of  a  much  coarser  quality.  The  sci-eens 
allow  the  water  to  pass  through  them  during  the  different  opera- 
tions of  working  the  filter,  downward  while  filtering,  and  upward 
during  the  process  of  washing  the  filter-bed.  They  prevent  the 
quartz  or  any  foreign  substances  from  entering  the  collecting 
pipes,  or  passing  olf  with  the  filtered  water. 

The  manner  in  which  the  filter  was  operated  during  the  exj)eri- 
ments  is  as  follows  :  At  the  end  of  a  run,  or  immediately  before 
starting  the  filter,  the  filter-bed  was  thoroughly  washed  by  forcing 
up  through  the  screens  and  filter-bed  a  reverse  flow  of  water 
under  pi'cssure,  the  mechanical  rake  or  agitator  shown  in  tlie  cut 
being  operated  at  tlie  same  time,  which  added  materially  to  the 
efficient  cleansing  of  the  filter-bed.  The  watei-  was  forced  up 
tlii-oiigh  the  bed  and  th(i  agitator  kept  in  motion  until  the  water 
flowing  fi'om  the  oveillow  drain-pipe  was  as  clear  as  it  was  before 
it  was  used  for  washing  the  filter-bed.  TIk*  necessary  valves  were 
then  operated  and  flie  water  and  Suljihate  of  Alumina  tui'ned  on 
to  the  fill(!r. 

Tlie  i-ates  of  tlie  filtration  of  water,  mentioned  in  this  report, 
all  represent  an  avei-age  rale,  jier  Acre  [)er  24  houi'S,  unless  other- 
wise specificMl.  'J'he  standard  rate  of  filtration  decided  upon  at 
the  commencement  of  the  experiments  was  12K,000,0()()  gallons  per 
Acre  per  24  hours.  When  the  term  Sulpha1;e  of  Alumina  is  used 
it  is  intended  as  an  abbreviation  of  Jiasic  Sulphate  of  Alumina. 
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In  making  the  experiments  with  this  lilter,  the  following  details 
were  carefully  investigated,  as  well  as  many  other  points  relative 
to  the  efficient  working  of  the  filter,  viz  : — 

First.— The  chemicals  best  adapted  for  the  pni'ification  of  the 
Pawtuxet  River  Water. 

Second. — The  best  method  of  applying  the  chemicals,  and  the 
quantity  to  add  to  the  Applied  Water  for  each  gallon  of 
water  filtered. 

Third. — If  any  portion  of  the  chemicals  that  were  added  to  the 
Applied  Water  were  present  in  the  Filtered  Water. 

Fourth. — The  rate  in  gallons  per  Acre  per  24  hours,  which  could 
be  efficiently  filtered. 

Fifth. — The  bacteriological  and  chemical  purification  of  the  water. 

Sixth. — The  percentage  which  the  color  of  the  water  wonld  be 
reduced  by  filtration. 

Seventh. — The  washing  of  the  filter-bed. 

Eighth. — The  time  which  would  be  required  for  washing  the  filter- 
bed. 

Ninth. — The  quantity  of  water  which  would  be  reqnired  to  wash 
the  filter-bed. 

Tenth. — The  quantity  of  water  which  it  would  be  necessary  to  run 
to  waste  after  washing  the  filter-bed. 

Eleventh, — The  length  of  time  which  the  filter  would  run  after 
starting,  before  it  would  be  necessary  to  shut  down  and 
wash  the  filter-bed  on  account  of  the  water  gradually  rising 
to  its  prescribed  limit  in  the  filter,  owing  to  the  filter-bed 
becoming  gradually  clogged  up. 

Twelfth. — The  effective  stability  of  the  <|uarLz  and  supplemcntai-y 
precipitate  bed,  vi/  : — whether  it  could  be  depended  upon 
to  do  its  work  thorougldy  dui'ing  the  whole  of  the  time  that 
tlie  filter  was  in  op(!ialion  oi'  whether  at  times  it  would  be 
liable  to  crack  or  break,  or  have  its  efficiency  reduced  in 
any  manner. 

'i'liirteenth. — The  lo.ss  of  head  due  to  the  water  (lowing  through 
the  filter-bed  and  screens. 
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During-  the  preliminary  experiments,  the  chemicals  used  were 
Basic  Sulphate  of  Alumina,  Chloride  of  Alumina,  Carbonate  of 
Soda,  Bicarbonate  of  Soda,  Caustic  Soda,  and  Chloride  of  Iron. 
The  soda  salts  were  used  in  connection  with  Sulphate  of  Alumina. 
It  was  found,  however,  that  Basic  Sulphate  of  Alumina  added  to 
the  Applied  Water  produced  the  best  results.  Basic  Sulphate  of 
Alumina,  therefore,  is  the  only  chemical  that  has  been  used  since 
the  preliminary  experiments. 

The  theory  of  Mechanical  Filtration,  when  Basic  Sulphate  of 
Alumina  has  been  added  to  the  Applied  Water,  may  be  described 
as  follows:  The  Alumina  causes  an  artificial  precipitation.  A 
portion  of  the  Alumina  is  decomposed,  forming  sulphates  of  other 
bases  and  a  flocculent  precipitate  of  Aluminic  Hydrate.  A  por- 
tion of  it  also  coinbines  directly  with  the  organic  matter  present 
in  the  water,  coagulating  the  same  and  thus  helping  to  increase 
the  precipitation.  A  sufficient  quantity  of  the  precipitate  having 
been  deposited  upon  the  top  of  the  sand  or  quartz-bed  of  the  filter 
and  plugged  into  the  intei'stices  of  the  upijer  layer  of  sand  or 
quartz  grains,  the  filter  is  ready  for  service. 

At  the  commencement  of  the  experiments  with  the  Morison 
Mechanical  Filter,  it  was  discovered,  that  satisfactory  results  could 
not  be  obtained  by  simply  dropping  the  Sulphate  of  Alumina  into 
the  Applied  Water  at  the  rate  of  one-half  (^)  grain  per  gallon,  as 
it  would  take  from  1  to  3  hours  after  the  filter  was  started  for  a 
sufficient  quantity  of  the  precipitate  to  form  in  order  to  do  good 
woi'k.  After  experimenting  in  different  ways,  it  was  found,  that 
if  a  "  Free  Flow  "  of  about  a  pint  of  coagulant  containing  about 
nine  hundred  and  eleven  (911)  grains  of  Sulphate  of  Alumina,  for 
an  average  rate  of  filtration  of  about  128,000,000  gallons  per  Acre 
per  L'4  hours,  was  allowed  to  run  into  the  filter,  immediately  after 
the  water  was  let  on,  in  a  space  of  time  of  not  more  than  six  (6) 
minutes,  a  quantity  of  coagulant  corresponding  to  one-half  (^) 
grain  of  Sulphate  of  Alumina  per  gallon  of  Filtered  Water  being 
dr()pi)ed  in  at  the  same  time  from  a  different  receptacle  than  that 
containing  the  "Free  Flow,"  a  sufficient  amount  of  precipitate 
would  be  formed  to  do  good  work  in  one-half  hour  or  less  after 
the  water  commenced  to  flow  from  the  filter. 

At  the  commencement  of  a  run  of  the  filter,  the  Applied  Water, 
w^as,  at  first,  gradually  let  into  the  filter,  it  being  regulated  at  the 
same  time.  After  the  normal  (luanlity  commenced  to  flow  into 
the  filter  a  constant  flow  was  maintained,  and  the  depth  of  water 
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in  the  filter  gradually  increased  j^roiiortionatelj'^  during  the  run  as 
the  supplementary  precipitate  bed  was  formed  and  the  filter-bed 
became  plugged  with  precipitate.  The  rise  of  water  practically 
accommodated  itself  to  the  circumstances,  and  caused  a  constant 
ftow  of  water  through  the  filter,  which  I  considered  extremely 
essential  in  order  to  obtain  good  results. 

Two  experiments,  that  were  made  about  five  months  after  the 
filter  was  first  started  for  the  purpose  of  ascertaining  the  loss  of 
head  due  to  the  addition  of  the  "  Free  Flow "  and  Suli^hate  of 
Alumina  as  above  described,  demonstrated,  that  the  addition  of 
the  "  Free  Flow  "  and  Sulphate  of  Alumina  caused  a  loss  of  head 
of  about  twenty-eight  hundredths  (0.28)  of  a  foot  (for  a  rate  of 
128,000,000  gallons),  in  addition  to  the  loss  of  head  which  was 
caused  by  the  passage  of  the  water  through  the  quartz-bed. 
These  two  experiments  each  covered  a  space  of  time  of  about 
thirty-five  (35)  minutes,  from  the  time  that  the  water  was  first  let 
on  to  the  filter  until  a  rate  of  128,000,000  gallons  per  Acre  per  24 
hours  was  reached. 

A  number  of  experiments  that  have  been  made  during  the  pro- 
gress of  the  work,  by  running  the  filter  as  a  "natural  filter,"  liave 
shown,  approximately,  that  the  average  efficiency  of  the  filter,  for 
removing  water  bacteria,  was  increased  about  thirty-eight  (38)  per 
cent.,  while  filtering  at  an  average  rate  of  about  30,000,000  and 
127,000,000  gallons,  by  adding  the  "Free  Flow  "and  Sulphate  of 
Alumina  at  the  rate  of  one-half  (o)  grain  per  gallon. 

A  description  of  the  method  that  was  followed  in  adding  the 
Basic  Sulphate  of  Alumina  to  the  Applied  Water  is  as  follows : 
The  coagulant  used  (including  the  "Free  Flow"),  was  made  by 
di.ssolving  one  (1)  part  of  the  Sulphate  of  Alumina  (by  weight), 
in  feeven  (7)  parts  of  water  (by  weight).  The  cisterns  that  were 
used  in  adding  the  co^agulant  to  the  Applied  Water  were  located 
upon  the  top  of  the  filter.  The  cistern  that  supplied  the  "  Free 
Flow,"  was  simply  a  small  tin  can  with  a  faucet,  which  ((tuld 
be  regulated  as  desired.  The  cistern  that  fed  the  Siili)lia1e  of 
Alumina,  at  the  rate  of  one-half  (^)  grain  oi-  more  per  gallon,  was 
an  eartliern  jar  which  had  a  small  faucet  connected  near  its  bot- 
tom. To  the  outlet  of  this  faucet  was  connected  a  small  glass 
di'oi)per.  I'he  faucet  was  so  icgnlatcd,  l)y  the  aid  of  a  caiefully 
graduated  measuring  glass,  thai  Ihc  coagulant  would  drop  from 
the  "droi)per"  into  the  filter  at  an  av<;rage  rate  of  about  sixty 
(GO)  drops  per  minute  (for  a  rate  of  one-half  (.i)  grain  of  Sulphate 
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of  Alumiiiii  pel-  gallon),  for  a  rate  of  liltralioii  of  128,UUU,0U0  gal- 
lons per  Acre  per  24  hours.  These  drops  were  counted  every  half 
lioui",  day  and  night,  while  the  filter  was  running,  and  tlio  faucet 
regulated  when  necessar}'.  The  Sulphate  of  Alumina  coagulant 
and  "Free  Flow"  were  turned  on  immediately  after  the  water 
commenced  to  flow  into  the  filter,  at  which  time  there  was  always 
a  depth  of  about  nine  (U)  inches  or  more  of  water  upon  the  quartz- 
bed.  The  drops  of  coagulant  fell  into  the  interior  of  the  filter 
ui)on  the  surface  of  the  water  and  were  thoroughly  mixed  with 
the  water  by  the  agitation  produced  by  the  water  falling  from  the 
outlet  of  the  supply-pipe. 

One  of  the  most  serious  problems  that  it  was  necessary  to  solve 
when  the  experiments  were  commenced,  was  to  ascertain  if  the 
Basic  Sulphate  of  Alumina,  that  was  added  to  the  Applied  Water, 
was  entirely  decomposed  before  the  water  was  discharged  from 
the  filter. 

I  was  infoi-med  by  two  eminent  chemists,  that  it  would  be  a  very 
difficult  nuitter,  to  positively  ascertain  the  quantity  of  Alumina, 
if  there  was  any,  in  the  Applied  or  the  Filtered  Water,  although 
the  Aluminum  Compounds  could  be  determined  without  much 
difficulty.  It  was  decided,  therefore,  to  make  use,  principally,  of 
the  "  Logwood  and  Acetic  Acid  test,"  for  alum,  of  Mrs.  E.  H.  Rich- 
ards of  the  Massachusetts  Institute  of  Technology.  "  Chenncal 
Analyses"  were  also  made,  by  Professors  Appleton  and  Drown,  as 
will  be  seen  by  the  tables  and  appendix. 

It  was  found,  during  prelimiiuiry  experiments  with  the  Logwood 
and  Acetic  Acid  test,  by  adding  different  (iuantities  of  Sulphate 
of  Alumina  to  Distilled  Water,  and  by  exercising  great  care  and 
using  fiesh  Logwood  decoction  carefully  prepared,  that  one  (1) 
part  of  Sulphate  of  xVlumiiux  in  ],000,0()U  parts  of  water  could  be 
detected,  which  is  equivalent  to  about  one  (1)  part  of  Alumina 
(Al.,  0.()  in  0,000,000  parts  of  water  or  -^Ix,  of  a  grain  to  a  gallon 
of  watei-. 

A  sample  of  the  Sulphate  of  Alumina  used  had  the  following 
composition  :—  one-haif.-o 

trraiii  contains 
Per  cent.  in  irrains. 

Insoluble  residue 0.52  O.oo-JfJ 

Alumina  ( Alo  O;,) 15.78  0.07S9 

Sulphur  trioxide  (SO^) oO.?!)  0.1840 

Water  (by  difference) 40.01  0.2345 

100.00  0.5000 
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The  Logwood  and  Acetic  Acid  test  was  apjilied  to  the  Filtered 
Water  for  a  number  of  daj^s,  and  in  nearly  every  instance  the  test 
indicated  the  presence  of  Alumina  in  solution.  This  of  course 
was  a  very  serious  matter,  as  the  presence  in  the  Filtered  Water 
of  Alumina  in  solution  as  the  test  seemed  to  indicate,  was  a  strong 
argument  against  mechanical  filtration.  I  consulted  with  Mrs. 
Richards  in  regard  to  the  application  of  the  Logwood  and  Acetic 
Acid  test,  as  well  as  with  several  other  chemists  in  regard  to  the 
matter,  but  they  were  not  able  to  throw  any  new  light  upon  the 
subject.  Finally  Dr.  S.  C.  Hooker,  a  chemist  of  Philadelphia, 
suggested  to  Dr.  Chapin,  Superintendent  of  Health,  who  was  also 
investigating  the  subject,  that  the  alum  tint,  produced  in  the 
Filtered  Water  bj^  Mrs.  Richards'  test,  might  be  due  to  a  small 
quantity  of  finely  suspended  hydrate,  which  could  be  proved  by  a 
careful  filtration  of  the  Filtered  Water  through  filter-paper  and 
then  applying  the  Logwood  and  Acetic  Acid  test. 

A  short  time  after  Dr.  Hooker  suggested  this  method  of  treating 
the  Filtered  Water,  it  was  applied  in  m}^  presence  b}'  Professor 
C.  A.  Doremus  in  his  New  York  laboratory. 

Two  samples  of  equal  quantity,  of  Filtered  Water  from  the 
Morison  Mechanical  Filter,  were  taken  from  the  fiask  containing 
the  same  ("  Free  Flow "  and  one-half  (^)  grain  of  Sulphate  of 
Alumina  per  gallon  having  been  added  to  the  water  before  filtra- 
tion). One  sample  was  filtered  through  two  thicknesses  of  fine 
German  filter-paper,  the  Logwood  and  Acetic  Acid  test  was  then 
applied  to  each  sample,  and  the  alum  tint  Avas  produced  in  the 
sample  that  had  not  l)een  filtered  through  the  paper,  while  the 
.sample  that  had  been  filtered  through  the  paper  was  entirely  free 
from  it.  After  my  return  to  Providence,  I  made  quite  a  number 
of  tests  in  the  manner  above  described  with  Filtered  Water  and 
with  River  Water  to  which  iiasic  Sulphate  of  Alumina  had  been 
added  at  the  rate  of  one-half  (^),  three-fourths  (f),  and  one  (1) 
grain  per  gallon,  and  obtained  the  same  results,  namely  : — no 
traces  of  the  alum  tint  were  detected  after  the  application  of  the 
Logwood  and  Acetic  Acid  test  in  any  of  the  samples  of  watei-  that 
had  been  filtered  through  paper.  Several  tests  were  also  made 
with  J)istill(Ml  Water  freshly  distilled  fi-om  River  Water,  to  which 
Sulphate  of  iMumiiia  had  bet^n  addcjd  at  thci  rate;  of  one-half  (A) 
grain  per  gallon,  and  the  aliiiii  tint,  was  visil)l(;  both  before  and 
after  filli-ation,  though  of  a  slightly  darker  shade  in  llui  former. 
The  alum   tint  was  not  produced  in  the  Distilled  Water  owing  to 
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the  ubsuiice  ul  llie  et^ii.sliUieiils  fioiii  the  Distilled  Water  iieeessary 
to  decompose  the  Alumina  and  loini  a  hydrate,  consequently  it 
passed  thronuli  the  (ilter-papei',  in  the  Distilh'd  Watei'.  in  a  soUi- 
hh'  foi'ni. 

Wliih'  we  were  in  donht  as  to  tlie  ('(tnipk'le  decomposition  of 
the  a[)plied  Almuina  (before  Dr.  lloolcer's  suggestion,  that  the 
ahnn  tint  [(rodueed  by  tlie  Lo^^wood  ami  Acetic  xVcid  test  in  the 
Filtered  Water  was  due  to  a  finely  suspended  hydrate  instead  of 
Alumina  in  solution,  had  been  found  to  be  correct),  several  ex- 
periments wei'e  nuide  with  two  settling  tanks  (having  a  combined 
area  about  ten  times  the  area  of  the  filter),  in  order  to  ascer- 
tain, if  possible,  if  a  more  complete  chemical  action  would  take 
place,  if  a  longer  length  of  time  was  allowed  to  elapse  before 
the  Applied  Water  (after  the  Sulphate  of  Alumina  had  been 
added),  reached  the  filter-bed.  During  these  experiments  the 
Applied  Water  was  first  run  into  a  tank  (having  an  area  of  about 
sixteen  (1(!)  square  feet,  and  a  depth  of  two  and  twenty-five 
hundreths  (2.25)  feet).  The  Sulphate  of  Alumina  coagulant  was 
dropped  into  this  tank  instead  of  being  dropped  directl}-^  into  the 
(liter,  and  the  "  Free  Flow"  put  into  the  filter  in  the  usual  way. 
The  water  flowed  from  this  tank,  through  an  orifice,  located  about 
four  (4)  inches  above  its  bottom,  into  a  larger  tank,  situated 
directly  under  it  (having  an  ai-ea  of  about  thirty-three  (oo)  square 
feet,  and  a  depth  of  two  and  twenty-five  hundreths  (2.2"))  feet), 
and  from  this  latter  tank,  through  a  pii)e,  one  and  one-quarter 
(l.[)  inches  in  diameter,  connected  about  thi-ee  (.'>)  inches  above 
its  bottom,  into  the  filtt*r.  It  took  the  A]»i)lied  Water,  which 
(lowed  conliiiually  thi-ough  l»oth  tanks,  about  twenty-two  (22) 
minutes  to  [)ass  thi-ongli  the  lirst  taid<  and  about  fifty-three  (53) 
minutes  to  pass  tlu'ongh  the  second  tank.  The  results  obtained, 
("roiii  the  ex[)erinien1s  that  were  made  with  1  he  settling  tanks 
weri'  not  ([uite  as  satisfactory,  I'roni  a  bacteriological  stainl[)oinl, 
as  tlu'  results  obtained  by  dro[>ping  both  the  Sidphate  of  Alnnnna 
coagulant  and  "  Free  l<'low"into  the  lilter,  in  the  usual  way,  as 
has  already  been  tlesciibed,  and  there  was  not  an}'  diminution  in 
the  indications  of  Alumina  in  solution  in  the  l^'iltered  Water,  so 
far  as  could  be  discovered  by  api)lying  the  Logwood  ami  Acetic 
Acid  test. 

When  the  (liter  was  started  the  water  commenced  to  (low  from 
the  outlet-[)ipe,  generally',  about  five  (o)  minutes  after  it  was 
turned  on  to  the  filter.  A  sample  of  the  Filtered  Water  was 
always  collected  one  (1)  minute  after  it  commenced  to  iiow,  and 
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five  samples,  one  every  five  (5)  minutes  (ov  one-half  hour,  and 
then  hourly  during-  the  day  and  several  times  during  the  night. 
No  alum  tint  was  ever  visible  in  the  one  (1)  minute  and  six  (6) 
minute  samples,  when  tlie  Logwood  and  A(*etic  Acid  test  was 
applied,  either  before  or  after  filtration  through  paper.  In  all 
of  the  other  samples,  the  alum  tint  was  visible  before  filtration 
through  paper,  and  in  the  eleven  (11)  and  sixteen  (10)  minute 
samples  it  was  visible  after  filtration  through  [)a[)er  and  occa- 
sionally in  the  twenty-one  (21)  minute  sample,  but  it  never  was 
detected  in  any  of  the  samples  taken  later  than  twenty-one  (21) 
minutes  after  the  watei-  commenced  to  fiow  from  the  filter.  The 
elev^en  (11),  sixteen  (10),  twenty-one  (I'l)  and  twenty-six  (I'O)  minute 
samples  had  generally,  before  filtration  through  paper,  a  darker 
tint,  which  grew  less  as  tlie  time  increased,  than  the  houi-ly  and 
night  samples.  The  same  may  l)e  said  of  the  eleven  (11)  and  six- 
teen (10)  minute  samples  after  filtration  through  pai)er,  and  of  the 
twenty-one  {21)  minute  sample  when  the  alum  tint  was  visible. 
Great  care  was  taken  to  have  the  Logwood  decoction  i)repared 
properly.  It  was  also  necessary  to  guard  against  filter-paper  tliat 
contained  traces  of  aluminum  salts.  The  paper  was  always  tested 
by  applying  the  Logwood  and  Acetic  Acid  test  to  two  samples  of 
freshly  Distilled  Water,  one  of  which  had  been  filtered  through  the 
papei",  and  one  of  which  had  not.  The  best  results  are  obtained 
with  the  Logwood  and  Acetic  Acid  test,  when  it  is  applied  expe- 
ditiously, and  in  nuiking  the  test,  in  order  to  aid  in  delecting  the 
alum  tint,  it  should  be  applied  to  a  sample  of  Distilled  Water  at 
the  same  time  that  it  is  applied  to  the  samples  of  Filtered  Water. 

Bactkki()I>()(;i('al  Wouk. 

As  I  was  informed  when  the  liltraliijii  work  was  first  com- 
menced, triat  tlie  bacteriological  cultivations  and  counts  of  the 
samples  of  wat<;i-  would  be  made  under  the  direction  of  IIk^  Suixjr- 
intendcnt  of  Health,  I  did  not  assume  any  dii-ect  responsibility  in 
regard  to  the  bactei'iological  work  until  eai'ly  in  September.  At 
this  time  I  commenced  to  i)ersonally  investigate  the  subject,  and 
was  asked  by  the  Su]:)erintendent  of  Health  to  make  any  sugges- 
tions tliat  I  deemed  advisable  and  to  give  such  dii-ections  as  I 
thought  j)i'op<M'  ill  regard  to  this  work.  Aft(;r  making  mysi^lf 
familiar  willi  tin;  inetliods  that  wi^re  generally  followed  in  this 
country  and  abroad,  and  consulting  with   I'lofcissor  II.  C  Kriisl  of 
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llie  Ilaivai'd  riiivorsity  lAIcdicul  School,  wlio  had  made  some  test 
counts  for  lis  ii])oii  two  occasions,  I  came  to  the  conclusion  that 
the  ])acteria  had  not  l)een  cultivated  loni;-  enough  to  reach  their 
highest  growths,  and  that  the  "  Fifteen-per-cent  Gelatin  "  that  had 
been  used,  nearb'  the  whole  of  the  time,  should  be  discontinued 
and  '"ren-per-cent  Gelatin''  used,  which  is  the  nutrient  media 
generally  made  use  of  in  the  cultivation  of  water  bacteria. 

The  majority  of  the  counts  from  March  27  to  October  (»,  1893, 
had  been  made  after  a  cultivation  of  from  42  to  02  hours.  Subse- 
(|ii('nt  investigations  have  proved  that  tliese  ('Otints  were  made  too 
soon,  and  that  more  bacterial  colonies  would  have  been  visible 
when  the  counts  were  made,  if  a  longer  period  had  been  allowed 
for  cultivation  and  "Ten-per-cent  Gelatin  "  used.  I  am,  therefore, 
of  the  opinion  that  the  bacteriological  counts  that  were  made  from 
March  27  to  October  0,  1803,  are  not  strictly  reliable,  and  should 
only  be  used  for  comparing  the  efficiencj^  of  the  different  filters. 
The  ai)plication,  however,  of  a  slight  cori-ection,  derived  l)y  com- 
l)aring  the  counts  of  from  42  to  ('.2  hours  with  results  that  have 
been  obtained  since  October  f>,  1893,  tends  to  show,  when  Basic 
Sulphate  of  Alumina  and  "  Free  Flow"  were  used,  that  an  avei-age 
of  about  ninety-nine  (99)  per  cent,  of  the  Api)]i('d  Water  l)acteria 
was  removed  by  the  Morison  Mechanical  Filter,  fiom  Mar<h  27  to 
October  (i,  1893.  This  average  percentage,  if  it  had  not  been  cor- 
rected, would  have  l)een  slightly  moi-e  than  ninety-nine  per  cent. 

Owing  to  the  i-easons  given  above,  the  only  bacteriological  work 
which  T  shall  mention,  and  describe  hei-eafter,  unless  otherwise 
specitie(l,  will  be  the  work  that  was  done  latei-  than  October  H, 
ISlCj,  c)r  that  wliicli  was  done  pre\  ions  to  that  lime  by  Professor 
II.  V.  Krnst. 

The  method  used  in  cullivating  the  l>aeterial  colonies  was  the 
familiar  method  of  gelatin-plate  culture  devised  by  Koch. 

'I'he  bacterial  colonies  wei-e  grown  at  the  laboratory  temi>era- 
t  ure. 

The  l>acterial  colonies  visil)le  in  each  dish  were  first  counted 
after  a  cultivation  of  about  42  hours,  and  snbse(|uent ly  about 
every  24  hours  until  an  increase  in  1  heir  number  conhl  no  longer 
l)e  detected.  It  was  then  assumed  that  their  end  gr(»wtlis  had 
been  reached.  The  entire  h'ugth  of  time  necessary  for  cultivation 
ranged  from  (i7  to  230  hours. 

A  great  deal  of  trouble  was  caused  l»y  the  bacterial  colonies 
liquefying    before  end  growths  were   reached    (from   October   17, 
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1893,  to  January  30,  1804,  all  of  51  days'  samples  were  lost  on  this 
aocount),  and  it  was  deemed  advisable  on  December  12,  181)3,  to 
discontinue  using  one  (1)  cubic  centimeter  from  each  sample  of 
Filtered  Water  which  had  previously  been  used  in  each  dish  and 
to  use  four  dishes  for  each  sample  with  one-fourth  (])  of  one  (1) 
c.c.  in  each  dish. 

This  method,  though  being  an  improvement  upon  tlie  use  of  one 
(1)  c.c,  was  not  entirely  satisfactory,  and  on  December  2t),  18i)3, 
another  change  was  made,  namely  : — the  equal  division,  from  each 
sample,  of  one-half  (i)  of  one  (I)  c.c.  among  five  dishes.  This 
latter  method  was  followed  until  the  completion  of  the  work,  and 
very  little  inconvenience  was  experienced  from  liquefying  colonies 
during  this  time.  A  check  was  kept  upon  it  by  frequently  culti- 
vating one  (1)  c.c.  in  one  dish,  from  the  same  sample  that  one- 
half  (i)  of  one  (1)  c.c.  divided  by  five  (5)  was  taken  from,  and  the 
average  result  obtained  from  all  the  one  (1)  c.c.  cultures,  which 
could  be  kept  137  hours  or  more  without  liquefying,  was  almost 
exactly  the  same  as  the  average  of  the  one-half  (^')  of  one  (1) 
c.c.  divided  by  five  (A)  cultures  that  were  taken  from  tlie  same 
samples. 

Four  dishes,  each  containing  ,  ,Vij  of  one  (1)  c.c.  of  Applied 
Water,  were  used  in  making  the  cultures  of  the  Ap[)li(Ml  Watei", 
with  the  exceptions  wliich  will  be  mentioned  liereafter. 

The  methods  of  cultivating  the  samples  of  Filtei-ed  Water, 
when  J^acillus  Prodigiosns  was  being  added  to  the  Applied  Water, 
were  the  same  as  those  tliat  have  previously  been  described  ;  but 
onlj'  in  a  few  instances  was  it  possible  to  ascertain,  on  account  of 
liquefaction,  if  end  growths  had  been  i-eached.  IJut  as  it  is  gen- 
erally customary  to  count  cultures  of  these  l)acilli  after  from  48  to 
;j<j  hours  growtli,  and  as  table  No.  19,  giving  the  results  liiat  were 
obtained  when  tlu^y  w<>re  being  applied,  sliows  that  the  sanii)les 
of  I'lhei'cd  Water  wei'C  cultivated  fi-om  41  to  2()S  hours  before 
they  liquefied,  and  the  samples  of  Ajiplied  Water  from  |(t  to  I'.H) 
houi's,  there  is  not  any  doubt,  T  think,  but  wiiat^  tin;  |)(!re<^Mtages 
giv(;n  in  lliis  tabl<^  ar(^  sunieiciiitly  reUabh^ 

A  piii(!  enlt  ure  of  ilaeilhis  I'rodigiosus  was  ol>laJiie(l,  b_\'  inocula- 
tion and  gi-owlh  for  al)out  four  days,  in  tlu^  foHowing  sohitions, 
nauMily  :  On  Novi'inber  L*L',  'J3  ami  LT),  IS93,  one  (I)  liter  of  l^oiiil- 
lon  ;  on  I  he  l'S  and  L'!i.  four  (I)  eubie  (centimeters  of  tin;  abov(i 
IJoiiillon  in  one  (I)  liter  of  lap  \vat(ir  ;  on  December  L',  A  and  (i,  a 
solntion  of  one-tenth  (,'„)  per  cent.   I'eptone,  and  two-tenths  (/„) 
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pQV  cent.  Glucose  in  tai)  watci- ;  on  llic  1-,  1:5  and  II.  lour  (4) 
cu])ic  eentinieters  of  llie  uhove  Peptone  and  (rlucose  solulittn  in 
one  (I)  liter  of  Stei-ile  Water;  on  the  l.">  and  IC,  five  (.".)  (•ul)ic 
eentinieters  of  the  Pe])tone  and  Glueose  solution  in  one  (1)  liter  of 
Sterile  \Vat(;r;  on  the  is  and  I'.i,  I'oui-  (4)  ciihie  centimeters  from 
one  (1)  lit<!r  of  Houillon  and  "  Ten-per-cent  Uelatin"  in  which  the 
culture  was  made,  in  one  (1)  liter  of  Sterile  Water;  on  the  lM),  l'I 
and  22,  the  full  Peptone  and  (Glucose  solution  ;  from  December  ;5, 
180;5,  to  January  3,  1S!)4,  inclusive,  one-tenth  (,',,)  of  the  Ptjptone 
and  Glucose  solution  in  one  (I)  liter  of  tap  water;  and  from  .lanu- 
ury  4  to  S,  one-twentieth  (oi,,)  of  the  Pei)tone  and  (ilucose  solution 
in  one  (1)  liter  of  tap  watev. 

The  Bacillus  Prodigiosus  Solution  was  unil'ornd.x'  applied  1»>' 
beiuii-  droi)ped  into  the  filter  from  an  eaithen  Jar  located  ui)on  the 
top  of  the  lilter. 

Cruikshank's  IJacillus,  that  was  prepared  and  used  in  a  man- 
ner similar  to  the  Uacillus  Prodigiosus,  was  added  to  the  Ai)itlied 
Water  on  July  27  and  August  17,  and  on  October  11  and  12,  IS!),'), 
at  the  rate  of  more  than  one  million  (],o()(i,()()())  per  cubic  centi- 
meter. Three  ()>)  colonies  of  this  bacillus  were  found,  after  a 
cultivation  of  five  days,  in  the  saniple  of  Filtered  Water  that  was 
collected  on  July  27.  None  were  discovered  in  the  samples  of  Fil- 
tered AValer  that  were  coll(H*ted  on  the  other  days  mentioned. 

The  s;im[)les  of  A])i)lied  Water  containing  the  Bacillus  Pi-odigi- 
osus  wei'e  drawn  from  a  stop-cock  c<»iiiiected  to  the  liltei'  about 
seven  (7)  inches  above  the  lilter-bed.  Sanii)les  of  tlu'  Applied 
Solution  wei'c  also  taken  during  each  run,  aiul  it  tiie  samples  from 
llic  lo])of  the  lilter  liquefied  in  cultivation,  the  nund)erof  Bacillus 
I'rodigiosus  in  the  A])j)lied  Water  wei-e  estimated  from  the  nun\- 
bei'  in  the  Applied  Solution. 

The  llacillus  Prodigiosus  Applied  Water  was  generally  culli- 
vated  in  four  dishes,  two,  each  containing  ,„'„„  c.c.  and  two,  cadi 
coidaining  TT)'.oo  c.c.  The  Ai)plied  Soluliim  was  cultivated  in  I  wo 
dishes,  each  generally  containing  i „„,',„,.„  <'.c. 

The  proportions  of  ,,',„  c.c.  of  the  Ap[)licd  Water  an<l  the  i,A,,. 
c.c.  and  To.M.o  <•<'.  <»i"  the  Bacillus  Prodigiosus  AppliccI  Water  and 
the  TIM.  n. MM,  c.c.  ol"  the  Api)lic«l  Solut  ion,  wore  obtained,  foi-  culti- 
vation, by  diluting  with  Sterile  Water  of  known  vohnne.  The 
proportions  of  one-fourth  (j)  of  one  (1)  c.c.  and  one-tenth  (,'„)  of 
on(>  (1)  c.c.  of  the  I'^illei-ecl  Waler  wore  oblaineil  b\-  direcl  meas- 
urement without  dilution. 
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Tlie  samples  of  Applied  Water  (not  containing  IJacillns  Pro- 
digiosns).  were  collected  from  a  tap  in  the  pipe  Avhieh  snpplied 
the  filter  with  water.  All  samples  of  Filtered  Water  were  col- 
lected at  the  ontlet  of  the  discharge-pipe  of  the  filter. 

The  gelatin  nsed  in  the  bacteriological  work  was  tested  for 
alkalinity  np  to  abont  the  first  of  November  with  litmns  paper 
and  after  that  time  by  the  "phenol-phthalein  test." 

The  following  table,  computed  from  results  obtained  in  our 
laboratory,  shows  the  Ratios  of  the  growtlis  of  bacterial  colonies 
in  " Ten-per-cent  Gelatin,"  over  what  they  were  in  "Fifteen-per- 
cent Gelatin,"  etc. 
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'•  Ten-per-cent  Gelatin,"  il"  the  Imctena  are  grown  nunc  llian  ll"; 
hours. 

The  liaeterioloiiical  Work,  in  the  laboratory  was  done  from 
March  L'7,  to  Deccnilx-r  10,  IS'.):},  by  Dr.  G.  T.  Swarts,  Medical 
Inspector,  with  the  exception  of  several  short  periods  of  time, 
when  it  was  done  by  Dr.  C.  V.  Chapin,  Superintendent  of  Health. 
From  December  11,  18t».'],  to  January  31,  is;»4,  the  work  was  done 
by  Dr.  M.  T.  Richardson,  a  graduate  of  the  Harvard  University 
Medical  School,  who  was  recommended  by  Professor  H.  V.  Krnst. 
The  remainder  of  the  time,  from  February  1,  to  February  iJ,  the 
counts  were  made  by  myself. 

Since  October  1,  I  have  had  consullaliuns  in  regard  to  the 
Bacteriological  Work,  with  Professor  H.  C.  Ernst  of  the  Har- 
vard University  iMedical  School,  Professor  E.  K.  Dunham  of  the 
Carnegie  Laboratory  of  New  Vork,  and  Professor  T.  M.  Prudden 
of  Columbia  College.  These  gentlemen,  all  of  whom  are  expert 
bactei-iologists,  have  signified  their  api)roval  of  the  methods  that 
have  been  followed  in  regard  to  the  Bacteriological  Work,  since 
October  (J,  ISOS. 

Description  of  Tables. 

All  of  the  tables  from  No.  2  to  No.  l'1  inclusive  refer  to  the 
Experimental  Morison  Mechanical  Filter. 

The  columns  in  the  Bacteriological  tables  from  No.  2  to  No.  S 
inclusive  headed  "  Grains  of  Sulphate  of  Alumina  used  per  Gal- 
lon," include  "  Free  Flow."  The  rate  of  Alumina  (not  including 
"Free  Flow"),  that  was  added  constantly  to  the  Api)lied  Water, 
was  gauged  very  carefully  and  it  was  intended  to  a[)[)ly  it  at  a 
specilic  rate  per  gallon,  as  the  case  might  re(juire,  oi'  one-half  (4) 
grain  or  three-fourths  (•,')  of  a  grain  (or  more  or  less).  This  could 
not  fdways  be  done  in  actual  piaclice,  how(ner,  as  the  outlet  of 
the '' di'opper  "  was  vso  small  that  it  would  sometimes  clog  up  in 
si)ite  of  constant  watchfuhu'ss  and  testing.  The  computed  aNcrage 
rate,  including  ''  Free  Flow"  aiul  a  constant  addition  of  Alumina 
at  the  rate  of  one-half  (A)  grain  [)er  gallon,  would  l»e  lifty-nine  one- 
hundi-eths  (,^,"0)  of  a  grain  for  an  average  hMigth  of  run  of  KI  hours 
and  4o  minutes  and  an  average  rate  of  liltiation  of  1:.*S,(»00,000 
gallons  per  Acre  per  24  liours,  and  under  the  same  conditions  the 
computed  average  rate,  including  "Free  Flow"  and  a  constant 
addition  of  three-fourths  {■})  of  a  grain  of  Alumina  per  gallon, 
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would  be  eiglity-t'oiir  one-hundreclths  (yVo)  of  a  urain.  Tlie  qiian- 
titj'  of  ''Free  Flow"  used  was  always  tlie  same,  Ihei-efore  an  in- 
crease or  decrease  in  the  length  of  the  run  would  of  course  change 
the  computed  average  rate  of  Ahiuiina  used  during  the  entire  run, 
and  a  sliglit  deviation  one  way  or  the  other  in  the  quantil}'  of 
water  filtered  would  also  change  the  average  rate  of  Alumina 
used.  JNIore  than  the  usual  care  was  exercised  in  all  gaugings  of 
both  Aluniijia  and  Water  for  at  least  one-half  hour  befoi'e  the 
samples  of  Filtered  Water  were  collected. 

Tables  f]-oni  No.  2  to  No.  I'J  inclusive  give  the  Bacteriological 
Results  that  have  been  obtained  and  the  pei'ceutages  of  the  Bac- 
teria in  the  Applied  Water  that  were  removed  by  filtration,  com- 
puted from  the  same.  Only  one  sanii)le  of  Applied  AV^ater  was 
generally  collected  each  day,  the  hour  of  collection  in  the  great 
majority  of  cases  being  from  12  M.  to  1  P.  M.  The  samples  of 
Filtered  Water  were  collected  as  will  be  seen  from  the  tables, 
from  One  (1)  to  Ten  (10)  times  daily. 

Table  No.  2  gives  the  End  Growths  or  positive  results  that  were 
obtained  from  Samples  of  Filteied  Water  that  were  collected  at 
the  Same  Hour  as  the  Applied  Water,  once  during  each  run, 
generally  from  12  M.  to  1  P.  M.,  One  Hour  or  More  after  water 
commenced  to  flow  fioiii  the  tillei'. 

Table  No.  S  covers  the  same  ground  as  table  No.  2,  with  the  ex- 
ception that  it  is  computed  from  counts  that  were  nuide  after 
a  cultivation  of  about  Ninety  Hours.  This  table  was  made  for 
com[)arison  witli  table  No.  2,  as  it  is  generally  customai-y  to  make 
the  counts  of  water  bacteria  aftei"  they  have  been  cultivated  about 
four  days. 

Table  No.  h  gi\'es  the  End  (Jiowlhs  oi-  j)()sitiv(^  icsulls  that 
were  obtain(!d  li-om  Samjilesof  Fil1,ered  >Vater  that  wei'o  collected 
from  One  (1)  to  Nine  (!))  times  each  day,  One  Hour  or  More  after 
watcH-  comnjenced  to  flow  fi-om  t,he  (ilt<u-.  'i'lui  |)ercentages  were 
ail  based  upon  results  derived  from  tlu^  siiigh;  sample  of  Ajjplied 
Water  that  was  generally  (joUected  from  12  M.  to  1  P.  M.  daily. 

Ta\)b'  No.  f)  giv<;s  the  End  (irowths  and  all  of  tlni  Growths  of 
Eighty  l''iv'(!  Hours  or  Mores  that  did  not  r(^a(;li  their  End  (Jrowtlis, 
that  w<;r(!  oljlaincd  from  Sani|)l(;s  of   l^'illcicd  Water  l-liat^  W(!re  eol- 
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lected  from  One  (1)  to  Nine  (9)  times  each  day,  One  Hour  or  More 
after  water  commenced  to  flow  from  the  filter.  The  percentages 
were  all  based  upon  resnlts  derived  from  the  single  sample  of 
Applied  Water  that  was  generally  collected  from  12  M.  to  1  P.  M. 
daily. 

Table  No.  6  gives  the  End  Growths  or  positive  results  that 
were  obtained  from  Samples  of  Filtered  Water  that  were  collected 
Thirty  Minutes  or  Less  after  water  commenced  to  flow  from  the 
filter.  The  percentages  were  all  based  upon  results  derived  from 
the  single  sample  of  Applied  Water  that  was  generally  collected 
from  12  M.  to  1  P.  M.  daily.  River  Water  was  used  in  washing 
tlie  filter,  with  the  exception  of  on  November  15,  17,  18,  20,  23  and 
24,  when  Filtered  Water  was  used. 

Tcible  No.  7  covers  the  same  ground  as  table  No.  6,  with  the  ex- 
ception that  it  was  computed  from  counts  that  were  made  after  a 
cultivation  of  about  Ninety  Hours.  This  table  was  made  for  com- 
parison with  table  No.  6,  for  the  same  purpose  as  is  mentioned  in 
the  description  of  table  No.  3. 

Table  No.  8  gives  the  End  Growths  and  all  of  the  Growths  of 
Eiglity  Five  Hours  or  More,  that  did  not  reach  their  End  Growths, 
that  were  obtained  from  Samples  of  Filtered  Water  that  were  col- 
lected Thirtj^  Minutes  or  Less  after  water  commenced  to  flow  from 
the  filter.  The  percentages  were  all  based  upon  results  dei'ived 
from  the  single  sample  of  Applied  Water  that  was  generally  col- 
lected from  12  M.  to  1  P.  M.  daily. 

In  tables  Nos.  2,  3,  4,  5,  C,  7  and  8  during  the  time  that  Bacillus 
Prodigiosus  was  used,  the  number  of  bacteria  in  the  columns 
headed  "In  Filtered  Water,"  include  the  Bacillus  Prodigiosus, 
when  there  were  any,  found  in  tlie  Filtered  Water.  (See  table 
No.  19).  If  they  had  not  been  included,  the  average  per  cents,  of 
the  "Applied  Bacteria  Removed,"  would  be  slightlj'  larger  and  a 
few  of  the  individual  per  cents  considerably'  larger.  This  does 
not  affect,  however,  anj'  of  the  final  results  or  conclusions  which 
will  be  mentioned  hereafter  in  this  repoi-t,  for  reasons  which  will 
be  subsequently  explained. 

The  average  percentages  given  in  the  tables  from  No.  2  to  No. 
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8  inclusive,  whicli  ave  not  inclosed  in  parentheses,  and  which  were 
considered  as  a  basis  for  all  comparisons  and  summaries,  were  ob- 
tained b3'  averaging  the  individual  per  cents  given  in  the  tables. 
The  average  percentages  obtained  by  using  tlie  total  number  of 
bacteria  found  in  the  Applied  and  Filtered  Water  are  also  given 
in  the  tables,  inclosed  in  parentheses,  in  order  to  show  the  differ- 
ence between  this  method  of  computation,  which  is  sometimes  fol- 
lowed for  obtaining  average  bactei'ial  percentages,  and  the  method 
just  previously  mentioned.  Tlie  average  percentages  obtained  by 
using  total  numbers,  as  can  be  seen  by  inspecting  the  tables  range 
from  0.0  to  3.1  more  than  the  averages  obtained  by  using  tlie  indi- 
vidual per  cents  of  each  sample. 

Tables  Xos.  9  and  li>  were  computed  from  tables  Nos.  2,  3,  4,  5,  G, 
7  and  8,  and  give  Summaries  of  the  Average  Percentages  of  Ap- 
plied Water  Bacteria  that  were  Removed  hy  the  filter.  The 
averages  obtained  by  "totals"  are  also  given  in  parentheses  in 
these  two  summai-ies.  Thej^  were  obtained  in  the  same  manner 
as  described  above  for  tables  from  Xo.  2  to  No.  8  inclusive. 

Tables  from  No.  11  to  No.  18  inclusive,  were  computed  from 
tables  Nos.  2,  3,  4,  5,  G,  7  and  8. 

Tables  Nos.  11  and  1-j  give  the  number  of  times  that  Percentages 
of  More  than  Two  Per  cent.,  of  the  Applied  Water  Bacteria,  Ap- 
peared in  the  Filtered  Water.  Also  the  Percentages  that  the 
number  of  times  are  of  the  Total  Number  of  Results  obtained. 

Tables  Nos.  T2,  IJ^,  16  and  18  give  the  number  of  times  that  Per- 
centages of  the  Applied  Water  Bacteria  Removed,  which  were 
used  in  working  up  the  Average  Percentages  given  in  tables  Nos.  9 
and  10,  were  One  Per  cent,  and  More  Less  than  the  average  Per 
cent.  Removed.  Also  the  Percentages  that  tlie  number  of  times 
are  of  the  Total  Number  of  Results  obtained. 

Tables  Nos.  13  and  17  give  the  number  of  times  that  Percentages 
of  th<;  Applied  Water  Baeleria  Reniovcd,  svliicih  were  us(id  in 
working  ui)  the  Avei'age  Pei'contages  given  in  tables  Nos.  !)  and  10, 
were  More  Ihan  Two  Per  cent.  Less  than  tin;  Av<irag(i  l*er  cent. 
Removcfl.  Also  the  PerccMilagos  thai  Ihc  nimilxT  of  liniosarcof 
the  Total  Number  of  Results  obtained. 
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Tcihle  No.  10  gives  the  Percentage  of  Applied  IJaoillus  Pi-odigio- 
sus  tliat  was  Removed  from  the  water  by  filtration.  Also  the 
niini])er  of  tliese  bacilli  that  were  found  in  the  Applied  and  Til- 
lered Water  and  the  length  of  time  that  the\'  were  Grown.  The 
"Last  Growth  obtained,"  mentioned  in  the  table,  was  the  last 
growth  that  could  be  obtained  before  the  bacterial  colonies  lique- 
fied. The  Average  Percentages  given  in  the  table  were  obtained 
in  the  same  manner  as  the  averages  given  in  tables  from  No.  2  to 
No.  8  inclusive.  The  quantity  of  Alumina  used  per  gallon  of 
Applied  Water  is  given  In  the  latter  part  of  the  table. 

Table  No.  ^10  gives  the  Chemical  Analyses  of  Applied  and  Fil- 
tei-ed  Water  that  were  made  during  the  experiments  with  the 
Experimental  Morison  Mechanical  Filter,  by  Professor  J.  II.  Ap- 
pleton. 

Tal)\e  No.  Ql  gives  the  Color  of  samples  of  Applied  and  Filtered 
Water  that  were  collected  during  the  experiments  with  the  Ex- 
perimental Morison  Mechanical  Filter,  and  the  Percentage  of 
Color  that  was  Removed  from  the  Applied  Water  by  filtra- 
tion. 

Table  No.  1.1.  As  the  elaborate  and  very  valuable  experiments 
relative  to  the  Natural  Filtration  of  water,  that  have  been  made 
at  Lawrence,  Massachusetts,  under  the  direction  of  the  State 
Board  of  Health  of  IMassachusetts,  dui-ing  the  past  few  years,  are 
recognized,  I  think,  l)y  the  engineering  profession  the  world  over, 
as  being  the  most  complete  exposition  of  the  subject  that  has  ever 
been  made,  table  No.  22  has  been  compiled  from  the  Report  of 
the  State  Hoai-d  of  Health  of  jMassachusetts  for  the  year  181)2,  in 
order  to  make,  in  a  few  instances,  a  general  comparison  of  some 
of  the  results  that  have  been  obtained  at  Providence  with  tlie 
Morison  INIechanical  Filter  with  some  of  the  results  that  have 
been  ol)tain('d  by  Xatuial  I'ilt ration  with  Experimenlal  Filters  at 
Lawrence. 

The  Massachusetts  Report  states,  relative  to  some  of  the  data 
that  has  l)een  used  in  computing  the  table,  namely:  "It  has" 
"been  found,  however,  that  the  true  degree  of  bacterial  purilica-" 
"tion  is  somewhat  obscured  by  the  presence  in  the  effluent  of" 
"bactci'ia  which  have  not  come  down  through  the  filter  directly" 
"from  the  Applied  Water.     Some  of  them  ap[)ear  to  have  their" 
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"origin  in  the  outlet-pipes  and  underdrains  where  they  eontinne" 
•'to  live  upon  the  very  sliglit  amount  of  food  present.  This  is" 
"especially  noticeable  during  the  warm  summer  months  when" 
"a  few  of  the  more  hardy  species  grow  upon  the  organic  matter" 
"stored  at  the  surface." 

The  principal  object  of  table  No.  22  is  to  show  the  number  of 
times  that  Percentages  of  One  Per  cent,  and  More,  of  the  Applied 
Water  Bacteria,  Appeared  in  the  Filtered  Water  of  the  different 
filters,  the  number  of  times  that  the  Percentages  of  Applied  Water 
Bacteria  Removed  were  One  Per  cent,  and  More  Less  than  the 
Average  Per  cent  Removed,  and  the  Percentages  that  the  num- 
ber of  times  are  of  the  Total  Number  of  Results  obtained  ; 
and  to  show  the  Percentages  that  the  number  of  times  that  More 
than  Two  Per  cent,  of  the  Applied  Water  Bacteria  Appeared  in 
the  Filtered  Water,  are  of  the  Total  Number  of  Results  obtained, 
and  the  Percentages  that  the  number  of  times,  that  the  Percent- 
ages of  the  Applied  Water  Bacteria  Removed  that  were  More  than 
Two  Per  cent.  Less  than  the  Average  Per  cent.  Removed,  are  of 
the  Total  Number  of  Results  obtained.  The  above  results  were 
calculated  from  data  given  in  the  tables  of  the  Massachusetts 
Report,  above  mentioned,  on  pages  from  491  to  524. 

The  average  rates  of  filtration  given  in  the  Seventh  column,  of 
the  First  part  of  table  No.  22  were  obtained  by  averaging  the 
daily  rates  of  filtration,  from  June  to  November  inclusive,  of  the 
days  when  both  samples  of  Applied  and  Filtered  Water  were  col- 
lected (given  in  the  Massachusetts  Report  on  pages  from  401  to 
524),  with  the  exception  of  the  rates  of  those  days  when  the  num- 
ber of  bacteria  in  the  "Efduent"  exceeded  the  number  in  the 
Applied  Water,  and  are  therefore  somewhat  approximate. 

The  Average  Percentages  of  Bacteria  Removed,  not  inclosed 
in  parentheses,  given  in  the  Ninth  column  of  the  First  part  of 
table  No.  22,  were  obtained  by  averaging  the  individual  per  cents 
w(jrked  out  from  daily  samples,  taken  from  June  to  November 
inclusive,  given  in  the  tables  of  the  Massachusetts  Report  on 
pag(fH  from  4!Jl  to  524,  witli  the  exception  of  those  cases  in  which 
tli(j  numlior  of  Imcteria  in  the  "  Efiluent"  exceeded  the  number  in 
the  Applied  Water,  (viz  :  2  in  33A  ;  3  in  34A  ;  3  in  30A  ;  2  in  37  ; 
1  in  38  ;  1  in  39  ;  2  in  40).  The  Massacliusetts  Report  states, 
in  a  note  under  the  tables  of  Doconiber  bacterial  resullH,  tluit 
"Channels  were  formed  in  the  sides  of  tlie  filters,"  and  on  page 
477  that  "This  took  place  to  a  greater  or  less  extent  in  the  case" 
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"of  Jill  the  small  filters,  and  the  results  obtained  in  Decembor" 
"have  not  for  this  reason  been  included  in  the  discussion."  The 
number  of  results  used  in  working:  out  these  percentages  is  given 
in  the  Second,  Third  and  Fourth  parts  of  table  No.  22.  The  per- 
centages were  computed  in  the  manner  above  described  in  order 
to  compare  them  with  the  results  obtained  with  the  Morison 
Mechanical  Filter,  as,  has  previously  been  explained,  the  per- 
centages given  in  the  tables  relating  to  the  Morison  Mechanical 
Filter,  that  have  been  considered  in  all  comparisons  and  summa- 
ries, were  obtained  by  using  individual  per  cents  which  were 
worked  out  from  all  tlie  results  obtained  while  the  filter  was  in  its 
normal  condition,  there  not  being  any  results  rejected  on  account 
of  excessive  numbers  of  bacteria  being  found  in  the  Filtered 
Water. 

The  figures  inclosed  in  parentheses,  given  in  the  Ninth  column 
of  the  First  part  of  table  No.  22,  were  obtained  by  averaging  the 
individual  per  cents  of  daily  samples  in  the  same  manner  as  the 
percentages  which  are  not  inclosed  in  parentheses,  with  the  excep- 
tion that  samples  were  not  considered  in  which  the  number  of 
bacteria  in  the  "Eflluent"  exceeded  500.  These  percentages  were 
computed  by  this  method  in  order  to  show  the  di-fference  that  the 
rejection  of  the  last  mentioned  samples  would  make  in  the  aver- 
age percentages. 

A  foot-note  at  the  bottom  of  the  tables  in  the  Massachusetts 
Report  states  that  "Numbers  above  500  do  not  appear  in  the" 
"averages  (see  page  5o0)."  The  information  on  page  530  of  the 
Massachusetts  Report,  referred  to  in  this  note,  relating  to  the  sub- 
ject, is  as  follows  :  "  The  statistics  in  the  tables  (pp.  400-525) " 
"show  that  all  of  the  elTluents  at  times  contained  very  large" 
"numbers  of  bacteria  during  July  and  August.  In  some  cases" 
"they  equalled  and  even  exceeded  the  number  applied.  This" 
"  was  least  noticeable  in  case  of  the  intermittent  filters  Nos.  35  A" 
"and  41.  Some  error  in  the  process  of  determination  was  at  first" 
"suggested  as  the  reason  fortius.  Detailed  study  of  the  condi-" 
"tions  under  which  the  examinations  were  made,  however,  to-" 
'^gether  with  the  results  of  more  numerous  examinations,  indi-" 
"cated  that  this  was  not  so.  It  then  appeai-ed  that  there  must" 
"be  present  in  the  filters  at  times  conditions  which  favored  the" 
"growth  of  certain  kinds  of  bacteria." 

The  figures  given  in  the  Tenth  column  of  the  First  part  of  table 
No.  22,  not  inclosed  in  parentheses,  are  percentages  of  removal 
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worked  out  by  using  tlie  total  number  of  bacteria  found  in  the 
"Effluent"  and  Applied  Water  of  each  filter  during  the  entire 
jieriod  above  specified,  instead  of  from  individual  results.  In 
other  respects  the  same  method  was  followed  as  was  used  in  work- 
ing out  the  percentages  given  in  the  Ninth  column.  These  per- 
centages were  comi^uted  in  order  to  compare  them  with  the  cor- 
responding percentages  given  in  the  Ninth  column. 

The  average  percentages  given  in  tlie  Tenth  column  inclosed  in 
parentheses,  were  worked  out  in  the  same  manner  as  those  not 
inclosed  in  parentheses  in  the  Tenth  column,  with  the  exception 
that  samples  were  not  considered  in  which  the  number  of  bacteria 
in  the  "Effluent"  exceeded  500.  These  percentages,  which  were 
also  computed  in  order  to  compare  them  with  the  corresponding 
percentages  given  in  the  Ninth  column,  were  worked  out  in  a  man- 
ner similar  to  the  method  followed  in  working  out  the  bacterial 
I)ercentages  given  in  the  Massachusetts  Report. 

The  Average  Percentages  given  in  table  No.  22,  considered  in 
making  all  comparisons  icith  the  results  obtained  ivith  the  Morison 
Mechanical  Filter,  unless  otiierwise  specified,  ivere  computed  hy 
averaging  the  individual  per  cents  of  daily  saniples  including 
samples  in  luhicJi  the  bacteria  in  the  ^^  Effluenf''  exceeded  500,  with 
the  exception  of  those  samples  in  which  the  number  in  the  "  Efflu- 
ent "  exceeded  the  number  in  the  Applied  Water.  As  can  be  seen 
by  the  table  the  average  per  cents  obtained  b}'^  this  method  range 
from  0.5  to  2.8  less'than  the  averages  comiDuted  by  using,  as  men- 
tioned above,  the  total  number  of  bacteria  found  in  the  "Effluent" 
and  Applied  Water. 
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Table  No.  2. 

Filtration  Experiments. — Morison  Mechanical  Filter. 

End  Growths,  of  Water  Bacteria  in  the  SamjAes  of  Apj^Ued  and 
Filtered  Water  that  were  taken  at  the  Same  Hour  {'which  icas 
One  Hour  or  More  after  tcater  commenced  to  flow  fnnn  the  filter). 


Date. 


1803. 
July*  20, 
21, 
Oct.       3, 

4, 
5, 


Oct. 


Nov. 


Nov. 
Dec. 


17, 
27, 
30, 
31, 
1, 

o 

'\ 


23 
24 


1894. 


Jan. 


4 
5 

§8 


fJaUons  of 

Water  Filtered 

per  Acre,  per 

24  Hours. 


Bacteria  per  Cubic 
Centimeter. 


Per  cent, 
of  the 
Applied 

In  Applied    In  Filtered i  u^^^^^ 
Water.  Water,     i  "emovea 


125,()()0,O()() 
122,000,000: 
12o,0(j(),()00i 
128,000,0001 
131,000,0001 

125,000,000 
122,000,000 
128,000,000! 
131,000,000  i 
132,000,0001 
123,000,000! 
122,000,000 
132,000,000; 
125,000,000' 
125,000,000 


2,000 

'.),477 
005 
GIO 

4,002 

0,175+ 
10,700 

1,700 

500 

21,200 

7,(500 
12,500 

4.100 

3,  .300 

3,800 


11 

10 

G 

2 

25 

43 
44 
12 
10 
28 
34 
OG 
101 
35 
2G 


09.5 
99.8 
99.3 
99.7 
99.4 

99.3 
99.6 
99.3 
9G.8 
99.9 
09.  G 
99.5 
97.5 
98.9 
99.3 


Average      orninsof 
Percentage  «  ,Xte  of 

A^pKl        %- 

R"e^rs.;p-«a"-- 


0.75 
0.90 
O.GO 
0.58 
0.55 


Commenced  to  use  Bacillus  Prodigiosus. 


120,000,000 
132,000,000 
125,000,000 
128,000,000 

132,000,000 

i;)7,ooo,ooo 

132,000,000 
130,000,000 
130,000,000 


15 

14 
G 
4 


,850 
,000 
000 
475 


2,850 
3,375 
5.025 
3,775 
4,000 


99.5 

(99.CJ 


99.0_ 

"  (99.4) 


218 

98.6 

3G4 

97.4 

190 

96.8 

91 

98.0 

178 

93.8 

102 

94.3 

136 

97.3 

142 

96.2 

360 

91.0 

95.9 

(96.8) 


tO.57 
0.61 
0.56 
0.59 
O.Gl 
0.81 
0.84 

J  1.20 
0.85 
0.82 


O.GO 

0.5!) 

1(150 

O.GO 

0.85 
0.84 
0.85 
0.82 
0.58 


Ceased  to  use  Bacillus  Prodigiosus. 


56 


filtration  experiments. 
Table  Xo.  2.— concluded. 


Date. 


1894. 
Jan.       9, 

10, 

"      n, 

"  12, 
"  13, 
"  15, 
"  10, 
"         17, 

18, 
"         1 9, 

20, 

a  90 


Jan. 


24 
25 

26 
27 
29 

:]0 


Gallons  of 

M'ater  Filtered 

per  Acre,  per 

24  Hours. 


Bacteria  per  Cubic 
Ceutimeter. 


In  Applied 
Water. 


130,000,000 
134,000,000 
130,000,000 
132,000,000 
132,000,000! 
134,000,000' 
134,000,000; 
130,000,000| 
134,000,000 
130,000,000' 
130,000,000! 
132,000,000: 
132,000,000' 


3.400 
1,725 
2,150 

875 
1,633 
1,600 

775 
3,375 
3,800 
2,707 
5,200 
11,200 
4,133 


In  Filtered 
Water. 


Per  cent, 
of  the 
Applied 
Bacteria 
Removed. 


Average 

Percentage 

of  the 

Applied 

Bacteria 

Removed. 


148 
108 

84 
274 

68 
184 
178' 
150 
102 
206 
230 
346 
278 


95.6 
93.7 
96.1 

68.7 
95.8 
88.5 
77.0 
95.0 
95.7 
92.6 
95.6 
96.9 
93.3 


M''ashed  filter-bed  with  Caustic  Soda. 


128,000,000;  5,025 

125,000,000  3,000 

128,000,000:  10,700 

128,000,000  7,567 

128,000,000  3,100 

130,000,000  3,000 


24 

36 

117 

123 

120 

70 


99.5 
99.0 
98.9 
98.4 
90.1 
97.7 


J)L2 


98.3_ 

"(08.5)" 


Grains  of 
Sulphate  of 

Alumina 

used 

per  Gallon. 


0.60 

0.84' 

0.61 

0.81 

0.72 

0.84 

0.58 

0.82 

0.59 

0.83 

0.72 

0.85 

0.80 


0.60 
0.82 
0.58 
0.58 
0.59 
0.58 


*Tlie  counts  from  July  20  to  July  21,  and  from  Oct.  3  to  Oct.  5,  were  made  by  Professor  H. 
C.  Ernst. 
+  One-half  "  Free  Flow." 
J  One-half  {jrain  when  sample  was  taken. 
t  Does  not  include  "  Free  Flow  "  although  it  was  used. 
STeinperature  of  Applied  Water  71°. 
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Table  No.  3. 

Filtration  Experiments. — Morison  Mechanical  Filter, 

Grou'ths  of  about  Ninety  Hours,  of  Water  Bacteria  in  the  Samples 
of  Apiilied  and  Filtered  Water  that  were  taken  at  the  Same  Hour 
{which  tvas  One  Hour  or  More  after  water  commenced  to  flow  from 
the  filter). 


Date. 


1893. 
July  *20, 

5, 


Oct. 


Oct. 


Nov. 


17, 
27, 
30, 
31, 

1, 
o 

•'J 

3, 
4. 

11, 


Nov. 

(( 

Dec. 

1804. 
Jan. 


23, 
24, 

4, 


3, 
■i, 

§8, 


Gallons  of 

Water  Filtered 

per  Acre,  per 

24  Hours. 


125,000,000 
122,000,000 
125,000,000 
128,000,000 
131,000,000 

125,000,000 
122,000,000 
128,000,000 
131,000,000 
132,000,000 
123,000,000 
122,000,000 
132,000,000 
125,000,000 
125,000,000 


Bacteria  per  Cubic 
Centimeter. 


In  Applied 
Water. 


2,000 
9,477 

905 

610 
4,002 

6,175+ 
9,700 
1,700 
400 
15,112 
6,950 
9,400 
3,400 
2,200 
3,650 


In  Filtered 
Water. 


11 

]6 

6 

2 

25 

26 
41 
7 
9 
19 
26 
50 
63 
26 
25 


Per  cent. 

of  the 

Applied 

Bacteria 

Removed. 


99.5 
99.8 
99.3 
99.7 
99.4 

99.6 
99.6 
99.6 
97.8 
99.9 
99.6 
99.5 
98.1 
98.8 
99.3 


Commenced  to  use  Bacillus  Prodigiosus. 

120,000,000  15,850  •  218  98.6 

3  32,000,000  7,600  364  95.2 

128,000,000  4,900  190  96.1 

128,000,000  4,475  91  98.0 


132,000,000 
137,000,000 
134,000,000 
130,000,000 
130,000,000 


2,150 
2,000 
2,275 
1,925 
2,375 


94 

118 

44 

60 

184 


95.6 
94.1 
98.1 
96.9 
92.3 


Average    '  r-rains  of 
Percentage  ,Gr--«ff 

Applied       ^^-^f- 
i^'^^.    P- ballon. 


99. 


(99.6) 


96.1 

190.9) 


0.75 
0.90 
0.60 
0.58 
0.55 

tO.57 
0.61 
0.56 
0.59 
0.61 
0.81 
0.84 

J  1.20 
0.60 
0.82 


0.60 

0.59 

110.75 

0.60 

0.85 
0.84 
0.85 
0.82 
0.58 


Ceased  to  use  Bacillus  Prodigiosus. 
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filtration  experiments. 
Table  No.  3.— concluded. 


Date. 


1 

Jan 


894. 


Jan. 


9, 
10, 

11, 
12, 
13, 
15, 
16, 
17, 
18, 
19, 
20, 
22, 
23, 


24, 
25, 
26, 
27, 
29, 
30, 


Gallons  of 

Water  Filtered 

per  Acre,  per 

34  Hours. 


Bacteria  per  Cubic 
Centimeter. 


In  Applied 
Water. 


In  Filtered 
Water. 


Per  cent. 

of  the 

Applied 

Bacteria 

Removed. 


Average 

'Percentage 

of  the 

Applied 

1    Bacteria 

Removed. 


Grains  of 

Sulphate  of 

Alumina 

used 
per  Gallon. 


130,000,000 
134,000,000 
130,000,000 
132,000,000 
132,000,000 
134,000,000 
1.34,000,000 
130,000,000 
134,000,000 
136,000,000 
130,000,000 
132,000,000 
132,000,000 


1,850 

800 

750 

350 

600 

925 

375 

2,150 

1,500 

1,450 

2,800 

3,350 

2,300 


54 

28 
20 
52 
36 
88 
44 
64 
62 
80 
58 
62 
64 


97.1 
96.5 
97.3 
85.1 
94.0 
90.5 
88.3 
97.0 
95.9 
94.5 
97.9 
98.1 
97.2 


Washed  filter-bed  with  Caustic  Soda. 


128,000,0001 
125,000,000 
128,000,000| 
128,000,0O0l 
128,000,0001 
130,000,00(1 


2,100 
2,225 
4,650 
4,875 
1,575 
1,400 


6 
18 
54 

72 
82 
28 


99.7 
99.2 

98.8 
98.5 
94.8 
98.0 


94.6 

(96.3) 


_98.2_ 

(98.6) 


0.60 
0.84 
0.61 
0.81 
0.72 
0.84 
0.58 
0.82 
0.59 
0.83 
0.72 
0.85 
0.80 


0.60 
0.82 
0.58 
0.58 
0.59 
0.58 


*  The  counts  from  July  20  to  July  21,  and  from  Oct.  3  to  (Jet.  5,  were  made  by  Professor  II. 
C.  Ernst. 
t  One-half  '"Free  Flow." 
i  One-half  grain  when  sample  wa.s  taken. 

Does  not  include  "Free  Flow"  although  it  was  used. 
S  Temperature  of  .Vpplied  Watca-  71°. 
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Table  No.  20.— concluded. 

Sample  of  Pawtuxet  River  Water  taken  at  Peftaconset  Pumjnng 
Station,  Maij  20,  189S,  at  7  a.m. 

Parts  by  weight. 

per  million  of  water, 

by  weight. 

Sand  and  insoluble  in  acid 2 .  SI 

Oxide  of  iron,  Fe^  O3 .05 

Oxide  of  aluminum,  AL,  Oj .48 

Lime,  Ca  O ". . 2.89 

Magnesia,  Ms:  O .68 

Potash,  K..6 1 .33 

Soda,  Na„  O 1 .53 

Sulphur  trioxide,  S  0.j 1 . 83 

Nitrogen  pentoxide.  No  O5 1.15 

Carbon  dioxide,  CO.,,  to  form  normal  carbonate 2. 30 

Chlorine,  CI .' 2.52 

18.23 
Subtract  oxygen  equivalent  to  chlorine  found .50 

17.(17 
Unaccounted  for Ab 

Amount  found  independently  as  total  mineral  matter. .  .     18.12 

Carbon  dioxide,  expelled  from  water  by  boiling, — 3.<i2. 


The  Above  Results  computed  into  the  form  of  com  pounds. 

Parts  by  weight, 

per  million  of  water, 

by  weight. 

Sand  and  insoluble  in  acid 2.81 

Common  salt,  NaCl 2.S!i 

Potassium  sulphate,  Ko  SO^ 2. 40 

Calcium  chloride,  Ca  CU 1 . 2(» 

Calcium  sulphate,  Ca SO4 1 . 1  !• 

Calcium  nitrate,  Ca(N03)o 1  .  75 

Calcium  carbonate,  Ca CO3 2.14 

Magnesium  carbonate,  MgCOg 1.4.) 

Ferric  oxide,  Fe^  O3 .05 

Aluminic  oxide,  Al„  O3 .48 

Carbon  dioxide,  COo,  combined,  but  in  excess .67 

17.07 
Solid  residue,  unaccounted  for .45 

Mineral  residue,  found  by  test 18.12 

Carbon  dioxide,  expelled  from  wain-  by  boiling, — 3.02. 


108 


FILTRATION   EXPERIMENTS. 


C 

n 

Eh 


l-H 


5 
1:1 

1^ 


I 


CO 

5 


'■^ 


Crs 


'^ 


a 


L^  C5  CO  I— I  (M  01   O  CO  CC  'TtH  10 


'2   :  s^.p. 


•  o 
'.  >d 
.  00 


O  CO   —   T-H  O  O  O  i-l  !>;  '^  t^ 
COr-io'OrHOOrHOrHr- 


O  10 


'.  o 


OOOrHr-HOOOOOl^ 


o 
d 

T-H 


O  '?^  CO  C)  CO  -t<  »0  t^  OS  O  <Xi 
(71  11  l?J   1— I   I— I   I— I   rH  I— (  rH  CI   CI 


FILTRATION   EXPERIMENTS. 


109 


JO  'O  ^<  11  "-r^  ^  'II  'IT  tc  'ii  r:  oi  -^i  re  CO  —  01  tc  CT  -+  -t  -t  T'^  ~5  -ii  '51  i-i  r—  'm 


t^  GO      •      •      •  CO      •  c:  O  !>■ '.'.'.'.'.'.'.'.'.'.'.  ^  '^. 

I?!  r?i     !    '.    !  CO     !  »c  CO  -^    !    !    '.    ',    '.     '.    '.    '.    '.    '.    '.    '.    '.    '.    '.    .    .    .  >— i  i— i 


■  o  o  o  o  o  o  o  o  o 

!  o  o  oo  t^  -^  rM*  "^  00  ic 
,^?ot>.oooooooooo 


•c;     •oooccccooco-^ooo'^io 
i  ~J     i  JO  o  ri  '-i  -rj^  — '  o  "d  lo  CO  T-H  -<:j5  t>I  »d  t> 

•  OC       .COCiO000CXCOGOGOO0O0CX5COt>CX)l>. 


00<ncooGC:r''?5-*(?^-t;co 

-^-HoiT-icO^dr-HrHr-^r-^r-^ 


X'  »c  c:  •— I  r:  •>r  c.  o  'o  o  o  X  X  o  t^  ci 


•O     'OOOOOOO     -o     -o 

!  d    ;  d  d  d  d  d  d  d    !  d    !  d 


■ooooooooo 

;  d  d  d  d  d  d  d  d  d 
.c;ci0505050oa50o 


•  t>.  O  QO  o  o 
;  d  d  t>^  d  d 
.  t^  o  t^  o  o 


-H    c    -^   O   O 


cooooooqq 
d  d  d  d  d  d  d  d  d 


'  o 

:d 


•OOOOOOOOOOCOOiOXO 

!  d  d  d  d  d  d  d  d  d  o  ^"  »o"  rj<  '^^  t^* 


+ 

+ 

++ 

+         +         +++++++++ 

,                                                           , 

CO  : 
?— 1  . 

CO       .      . 

J— 1     .     . 

^ 

o     ! 

'^  1 

^co 

CO 
o  -- 
X  -^ 
1—1 

- 

::    :: 

CO 

C  X 

C  X  "    - 

OS  O 
(M  CO 

2 

i-l  CO 

>o 

•-c  X 

>— 'CiO'H'»o«Dt^oicoioc^o6o— ^'*cbt>^coi;ot>^x"c;r-i 

T-tr-((?l(?q(^J^'M                                              i-I?-It-(.—(i— IC<J                                     -H 

3- 


•-5 


0) 

02 


110 


FILTRATION   EXPERIMENTS, 


O 


1 

2 

s 

O 

<» 

o 
o 
o 

il 

o 

-a 

2 

. 

• 

(Jdr-l^r- IfJ^CHi— lCOr-lOqC\lC<)        .CO(?^        . 

" 

i 

I— IT— (I— iG\li— 11— li-H(?^G<li— It— II— (1 — It— It— IC^ 

CO 

bun 
«| 

a)  > 

a  o 

o 
o 

I— (Oi— lOi— (I— It— li— It— It— ll—ll— 1        .C?^l— 1 

—1 
1>J 

q 
I— 1 

lie 

m 

C  <u 
o  o 



8 

0000»0(MOi»»OOOOOCOOO 
00t>-COt^t^CC00t-t^00CO0000QOC»Q0 

T-H 
00 

OD  C  c:  (71  o  CO  O  c:  CI  t>.  c:  !>.  CO  O  C5  1-j 

O   i-i  O   T-i"  O  O   r-i   O  O  O  O  O*  O   i-i  O  rA 

T-5 

00 
rH 

ll 

"32 

o  o 

OOOOOQOOCMOOOOO      -OCD 

o  >o  o  "o  id  t>.'  o  '^o  id  o  o  o  o    !  o  co 

Ot>.Ot>»l>O>00t>.t^C000OO       .0"X' 

T— 1                  I— 1                                                                                                            I— 1     T— 1                  I— 1 

1—1 

00 

I— 1 
00 

6 

CO 

d 

O'T— lO'    — ^i— It— i^HrHi— lI-^l— lOO        .O't— 1 

I— 1 

s 

o 
o 

p 

2 

a; 
1 

00000»00(MOOOOOOOrH 

T^^-^5»d■^^■^■^5'd-:J^'*^d»d»d'lt?D«D^ 

CO 

CO 
CO 

H 
H 

•< 

n 

o 

o 
o 

i 

1) 

§ 

a 

o 

<u 
Ml 
ca 

■V 

CO 

cc 
I— 1 

oT 

•M 

o 

CO 
I— 1 

iC  oT  cT  cT  frf  cd' -fJ" 'd"  ccT  i-T  ffi"  i>r  cd"  cd" 'd"  <:o" 
Ti  Ti  11  CO                           I— 1  1— 1  1— 1  fii  CI  c^  01 

oj             O 

FILTRATION   EXPERIMENTS.  Ill 


oi  ro  CO  CO  ?c  .  -^<  iD  »o  ro  re  CO  rj  -+  cc  CO  31  r^  '?!  ';>  11  CO  -+  CO  T-i  'M  re  11  CI  CO 


(M  CI  CI  CI  CI  CI  CI  CO  CI  CI  CJ  CI  CO  CI  1—1  CI  —  "I  r-  ,—  f-^  CI  CI  CI  I— I  CI  CI  CI  CI  CI 


C:COCiI>.t>OOC1COCOt^COOOt^OOOOGOOOOO 

o  -+  ci  -^  iD  o  o  ci  CO  c^  iD  CO  o  cc  -H  c^  o  o  o  o  ci  o  o  od 

O  •*  iO  OC'  :D  CO  lO  «0  O  t^  1--  'O  L-^  l-«.  l>.  uo  L^  »0  00  O  »0  CO  t>.  »o 


OCDO'OCO       -iOCtCOCOt— IIOOCOC^OC-^COiOi— •t>.t>C1IOOO'^C;»OT-( 

(N  CI  oi  ca  ci     !  CO  CO  CO  1-1  c<i  ci  c^  CO  ci  ^"  -^"  c^'  T-H  i-H  i-i  c^  T--5  CI  i-i  ci  c^  G<i  -H  ©4 


—  r:  I  -  I  -  -^  CO  CO  3  -tH  CO  O  t>.  t^  CO  CO  C?  r-1  CO  O  O  CO  O  O  C5  o  o  o  o  o  o 

'C  Ci  CO  1— <  C:  X  CC"  O  i-i  -*  O  O  CO  CO  CO  GC5  CO  00  O  O  CO  00  (»  O  O  CO  CO  <»  00  cc 

coxii>.aDi^t>.»oxooooooi^i--t—  a:t^aot^ooccoot^L^t^oot>.t>.t^t^t^ 


^ci-f-HroiO~-^co.— ('r*i':j<-^'OC:coc:coooo-H  —  coOr-HCii— I 


(>lt>.COCOi-H-rlH-<#      •-t-^t>.COCOCOCOCOi-JCOOOCOOOi-IOOOOOO 

t^<dcoc6"<*rHi-H     ii-ii-iiocococooecocococJocoooi-ioooooo 

0000000000t>.t^       .t-t^GOOOOOOOOOOOOOOOOOOOOOOOOOOOGOOOQOQOCOOO 


0  00^_CO-tHO'X;0'OOOOOOt>.OOOi-HOOOO 
t-'  t^  l^  t^'  Co'  Co"  Co'  -O   Co"  Co"  --o'  -O  'O  »C  CO  >0  'C  »o  id  >o  »o  »o  >o  »o 


oqooocooooooooooooooooooocooooooo 
t>i>«c>co*«o't>it>."i^t>^t-rt.Icococooco»dco«o«ico»do»did»d»d»d»d 


t— ( 

o" -^  >-i"  c  r  co~  co"  co"  L-T  x~  oT  cT  i-T  c<^  rfT  Jo"  co"  i>r  x"  o" -^  c^  c«:r  "^^  ir^T  t>r  oc"  "*"  r-T  c  r  TjT 

CO  CO  I— I  I— t  1—1  I— I  I— I  rH  I— I  --  CI  CI   CI  CI  C^  CI  CI   CI  C^! 


112 


FILTRATION   EXPERIMENTS. 


j 

1 

1 
g 

£ 

o 

d 
® 

8 

i-B 

o 

CO  CO  S'l  CO  CO  CO  CO  CO  (?q  Ol  <?^  Gv)  G^  I— 1  t— 1  C-l  r-(  I— 1  1— 1  I— 1   rH 

01   1-1   C^   C^    CM    (M   G^   C<l   G-1    Ol    C-J    C5   <M    r-(    T-H    r-t    .-1    T-H    ^    I-H    r-l 

bdoD 

t>-o 

< 

®  > 
u  o 

h  g 

Ot-OOOCOOCOOt^t^COt^OOOOOOOO 
CDrHO-^-rHOOOCOOOCocOi-iOO^OOOOO 

6 

t>.i>.»ococoioHH05cqO'^i:Dt^oo(MOOooo 

rH  i-H  T-J  Oi  G<!  i:M  cm'  .-H  t-H  CM*  i-i  -h"  i-i  t-H  r-I  tH  r-H  i-H  i-H   r-i  t-H 

Average  of  daily 

observations 
after  21  minutes. 

II 

O  O  O  O  OiOt>t^t^COt^COCOOOOOOOOO 
tDO-*C»CDOOO-HC»rHo6oDOOOOOOOO 

t^GOt^i>.t^t^t^t^(>ot^oot^t^cocx)cyD(yDCO(x;coc» 

8 

(MOCOt-HCMCO-^-rt^i-ICOi-ICOCOOOOOOOOO 

si 

*j  a) 

a  o 

a  c 

a  oj 
<B  t- 
o  o 

OOOOOi— ICOCOCOCOCOCOCOOOOOOOOO 
O  O  CD  O  O  T-H  CO  CO  Co'  CO  Co'  CO  CO  O  O*  O  O  O  O  CD  CD 

cocx)cxicyDQoa)coa)cooDccic»c/jcx)cccC'COcx)ccccco 

g 

a 

o 

i 

1 
J 

S 

qcDcDCDCDCDOqqoqOCD<D<DOOCDcDqcD 
lO  <iD  <d  'ci  ic^  ^d  o  o  '-o  o  o*  o  o*  »f5  »d  'ci  id  >d  'd  >d  'd 

OOOOOCOOOOOOOOOOOOOOOO 

»C  'O  'O  'C  'O  'O  '-0  O  --O  -O  '-O  CO  IT'  >0  »0  'C^  »0  >0  'O  'O  »o 

u 

H 

-<) 

Q 

CO                                                                                                         -)^■ 

1— (                                                                                                                                                                                                                  T— 1 

lO  '-D  1  -  X-  G 1  CO  -t*  'O  O;:/  C-.  O  T-H  ©q  «5  l-^  (»  Ci  r-l  CI  CO  -tH 
^  ^  ^  ^  _i  ^  ^1  <;i  (51  rM  (M  11  CI 

o 

FILTRATION   EXPERIMENTS. 


113 


.-H    11    01    <?1    01 


^  ^  ^i  ^  ii  ^  ^  ii  ^  ^i  ^  ii  ^  ^  ii  ^  .;  ^  il  ^i 

• 

1 
a^  c:i  c>  <=>^  <zi  <:^_  c^^  ^^  <Zi  c:>  a>     -o     •qo'c     -'0  0' 
o  o  o  00  o*  o  GO  GO  00  ^  o    ;  'o    ;  o  'o  si     ;  t-  o 

CO 
CO 

i-i  T-i  c<i  r-i  oi  --i  i-i  ci  t-^  Gt  r-i     i  — i     i  oi  1-i  oi     !  oi  oi 

cc 

q  q  q  q  q  q  q  q  q  q  q  q  od  cc  q  q  q  q  q  q 

CC  CO  t^  GC  L^  CO  CO  t^  OC  t^  CO  t>  t^  t^  l^  L^  t^  t^  t^  l^ 

C^C>r--i(z>  TO  :::  C> 'r-iC:-:'^  z:~'  Z:c: /r^  Z:  ~.^  C  oi  oi 

Ol 

q  q  q  q  q  q  q  q  q  q  q  q  oD  c»  q  q.q  c:><z>_<^^ 
o  o  o  o  o  o"  o  o  o  o"  o  o  o-'  t^  »d  «d  o  »o  »c  o 

CO  ao  cc  cc  cc  cc  cc  QO  CO  CO  cc  00  L^  t^  t^  t^  t^  t~-  l^  L^ 

o" 

r-J 

r—    —    ^. —     . — ■     . ■     ■     • — ■     > ^— I. — 1    '->        :         i-H 

! 

c>  c:>  <z>  c>  (z>  c^^  <^^ 'Tj  c::^  <z>^  <Z)^  (^  ^_    •^a>^c:i'^^    1^^ 

<z>^ '^^  c:>  Ci  c:.^  <z>_  <z> '^_  (^  <D  <z:>_  c:>^  lo  io  CO  <:d  q  q  q  q 

i 

si 

lO  GC  c:  c  —  01  'C  •-::  t-  x  o  O  <M  CO  -+  <o  -o  i^  cs  o 
^  ^  —  —  — 1  '-I  r-H  r-  0-1  OQ  0-1  oi  oi  0^  CM  01  ro 

d^^^^^^ ..^^^ 

Is 

< 

15 


114 


FILTRATION   EXPERIMENTS, 


■^3 


O 


^    "to 

9  "^ 


o 
;2; 

w 

cc 

~    o 

r    , 

'i'S 

■«   c 

f^ 

•^   <a 

ii  I. 


o 


e 

ft? 


I 

! 

CM 

0^ 

c^ 

O 

wi 

0 

• 

CT. 

o^ 

00 

.       CO 

00 

G<l 

QO 

c: 

.        .-1       fM 

CI        ,-i 

Oi 

■X 

CC' 

oi        ,.    r: 

ci 

ci 

^ 

CO 

1—1 

^*^ 

~.        CC        X 

a5     x" 

— ^ 

X 

T~^ 

^'■ 

_r 

X       CI      ^ 

I— i     ^^ 

X' 

55 

CI 

—T' 

1 

5 

t>j 

*"!  ^    o" 

0"    •"?• 

'    ' 

'"* 

r^: 

C^  1 

1 

to 

s 

4) 
-(-J 
Ph 

« 

02 

pril  28 
ed  Api 
arch  3 

arcli  3 
ed  Api 

QO" 

00" 

CI 

ft 

4) 

0 

<    1    S 

^     0 

< 

< 

0 

0 

-^ 

S     ^     o 

aS 

■i-l 

t» 

ir      »     t^ 

ir^       05 

-M 

•>-> 

c« 

+i 

r^ 

P 
0 

^ 

4^ 

o 

s  1  s 

5      1 

C^ 

-t2 

ci 

ii 

CZ} 

O 

in    ^    m 

02      0 

T/1 

za 

0 

02 

o     <&'6 

■sj9qainK[ 

©o^- 

?^^ 

-O^  piO  SCO  ;^CO  5JCO 

=0^. 

SC5 

^^ 

;=roo 

-a%-%l 

\v.\o;L  i^a 

iggg^igsggg^ 

IS. 

i§ 

SCO 

So 

i^ 

1 

10^% 

•S9idmBS 

pt^  sf^^^sT^"??"^"??  '^ 

SOq^O 

C5*-'" 

5i^ 

SCO 

©CO 

itiiBa  ^a 

^°g 

=•00  gt^  gco  g?co 

^5S^X 

^^ 

^5S 

S^S 

SJS 

c- 

v^OJ  > 

-'Oi  ^ 

--01  -^05  -^CTi 

—  Oi  ^Cl 

—  qi_ 

-'OS 

'^OS 

—  Oi 

1 

4^ 

-M 

+j 

.■ 

P 

c 

^/:       03       J2 

02         IK 

CC 

a: 

m 

50 

rt 

® 

<y 

s      ::      o 

p         S 

3 

;3 

^ 

a 

-    .2 

+-> 

+j 

00+5 

d      0 

0 

^, 

0 

O' 

-4-^ 

-^           r^          "^ 

r^ 

Cei-i  "ti 

^      pj 

rJ 

■S°l 

g 

a 

C           G           f- 

s     c 

.5 

.s 

.s 

r^ 

t-i 

+^         -^           7; 

"■+J    '-H 

+j 

"■+-» 

'■*-s 

[ 

h 

a> 

-4J 

2         C         ® 

c     s 

a 

c 

rt 

a 

1 

^^ 

rH 

Oct: 

0     0 

0 

0 

0 

0 

►^ 

1— 1 

0    0    h5 

u   0 

0 

0 

0 

0 

a       ,co 

o 

o 

000 

0  '  0 

d 

0 

0 

0 

ttjj*^  ji  g  o 

o 

c 

000 

0    0 

0 

0 

0 

0 

o 

o 

000 

0^   p_ 

0 

0 

0 

0 

u'm  «r-*^S 

•^ 

CO 

<M       CO       CO 

oo"    co" 

■<*i 

CO 

00 

c^ 

Ave 

R! 

of  Fill 

per  , 

in  Ga 

per  34 

C5 

c; 

CO        .-1       <M 

c^     0 

1—1 

CO 

CO 

»o 

s^ 

lO 

CO          t^          -Tt< 

t>.^    co_ 

L- 

l-- 

C<I 

CI 

^ 

T— < 

1— 1        -H       rH 

1—1          T— 1 

I— ( 

1—1 

""^ 

©^ 

•saqoui  UI 

ao'Bjaiis 

o 

o 

0       0       CM 

<M     0 

0 

0 

I— 1 

0 

S2 

M0i9q  q^jdaa 

T— ( 

t— 1 

1—1 

""H^~ 

h!  rt 

•s3i[oui  ni 
ssauJioiqjj 

o 

CO 

0           0            I-l 

iH       0 

0 

0 

1—1 

0 

00 

">* 

-+       Ci       0 

0       0 

0 

0 

0 

0 

•SJ9^3UHl(IJ5  UI  pUBg 

'* 

I— 1 

i-H       0       <M 

ri\      CT 

(M 

C^l 

-ri 

C-1 

JO  9zts  aAiioajsa 

d 

6 

_o_    p     d 

_o__o_ 

d 

d 

d 

d 

^ 

.9 

3 

"fri 

-     - 

s 

s 

3 

s 

^,^'E" 

cc 

O 

00-. 

0      I— 1 

0 

0 

0 

f-H 

4>  o^ 

1— I 

P     « 

+j 

v^ 

V*                       v^                       ^ 

^            >* 

.^ 

^ 

J 

s* 

S 

«4-< 

"" 

V*                           >*                           >* 

**                       V* 

^ 

^ 

"^ 

^* 

»o 

»o 

10     10     ^ 

-*       iO 

CI 

1—1 

rH 

1—1 

» 

s 

^ 

a 

"i 

e« 

s 

ee 

cS 

O 

0 

0 

0 

15 

hJ 

hJ 

H-5 

h-i 

l^-g 

^T-; 

rrj 

r^ 

t:) 

tjtf          — 

i^ 

« 

e: 

Tt 

CC 

XJ 

-^ 

"i    '^     "z 

r^      ri 

r^ 

r^ 

'O 

'6 

c 

^ 

—      s      s 

^      c^ 

s 

S 

a 

a 

ec 

l3 

■X      c      c; 

ct       c; 

cC 

5! 

ce 

cS 

c» 

c/:^ 

C/j      (A      CAj 

C/J      CA 

C/2 

C» 

02 

_^. 

'n 

-<r 

^ 

«^r  -iT  -^r 

-i     ^ 

^ 

*s 

^ 

^ 

CO 

,-^ 

CO        -t<       'O 

CO       l^ 

CO 

0 

Cl 

S 

--I 

-h 

CO       CO       CO 

CO       CO 

CO 

CO 

-^ 

-fl 

Cc< 

FILTRATION   EXPERIMENTS. 


115 


?~  ^^ 


FILTERS    AND    TOTAL   RESULTS.                                                                      20  days. 

o 

o 

IB^OX  JO 

•}uao  jaj 

23.1 
23.1 
11.5 

7.7 

-x 

CO 

•  CO  t>l 

X 

CO 

•  [ 

00 

•satnij,  JO 
jaqmn^i 

•O    lO   CO   (M         •  r-t        .        . 

•  I— (  5^       • 

1— ( 

;     ; 

■  1  CM 

.|CM 

d 

1 

IB^OX  JO 

■jaao  jaj 

O  t^  CO  CO  CD  c;  Ci 
t>l  00  o^  -^  g4  d  d 

•    r—<    1—1 

l-. 

L^   — 

d    >o 

CO 

sauijx  JO 
jaqinu^i 

GO  O  CO  >0  CO  rH  rH 
1— ( 

•  51  51 

5^ 

51  1— c  I— c 

1— « 

CO 

o 

E-i 

•IB^OX  JO 

•;aao  jaj 

■>+l   CO    iO    Tfl    -^   -Tf   t^ 
(?i  00  t>I  i-^  rH  i-H  d 

Tjl   l-H  00 

r-i  C^  05 

CO 
CO 

•saiuix  JO 
jaqoinfi 

X  51  .— (  o^  CM  51  ^ 

51  C5  -t 

; 

CO 
CO 

3 

•IBJOX  JO 

•^uao  aaj 

-t  O  C5  CO  QO 

51  t>l  d  H^  cj 

1— I 

d    •  51 

O  !  Ci 

'  CO 

sauiix  JO 
jaqiuux 

o)  »— 1  o  o-  '^     • 

-H    t— 1    .— ( 

5^ 

1-1       •  CO 

CO 

3 

"3 

•IBJOX  JO 

•jaao  ja^i 

CO  Ci  CO'       _  -* 

d  -H  51     •  .-1 

d  — 

^  t^  t--  t^  -t- 

•  d:  S  d>  r^ 

-f 

; 

CM 
51 

•sauijx  JO 
aaqmnx 

Ci  C-  -+       .51 

■— i  51 

•  — 1  ^  ^  51 

51 

•  CM 

•  CO 

CO 

4 

I 

TB^ox  JO 
•^uao  aaj 

O00-+L->.^^t^-t 
Ci(5Cli— lOrli— lOi— 

_  -*  -+  i^ 
''  r^  -A  d> 

d 

d    • 

CO 
51 

•sauiix  JO 
jaqranM 

COTt<S<li-ICM<MrH(M 

I— t 

•  (M  (M  i-l 

I— I 

rH 

CO 

< 

CO 

< 

CO 

i 

"3 

1 

i 

■I^;ox  JO 
•^aao  aaj 

OC'  '^  CO 

t-1  d  5^     . 

•00  00  oc 

■X  00  1  ^ 

d  O   !   CO 
51 

samix  JO 
aaquin^ 

O  5^1  CO       . 
I— 1  1— 1 

^H    .— I    — 

CO 

•IBJOX  JO 

■^uao  aaj 

GO    O    r^    1-- 

51  t-^  51   d 

[^  1- 

_  [^  1^  1^ f  (^ 

:    ; 

51 

GO 

sauiix  JO 
jaqoinN 

-t<  O  CO  i-l 

•  I— t  I— 

•  I— 1  I— 1  I— 1  CM  1—1 

;     ; 

CD 
CM 

< 

CO 
CO 

1 

liijox  JO 
■^nao  aaj 

CO  I— 1  lO     ^  t>.  -t<  t>. 

GO  -H  CO      •  d  >-H  o 

.  rH 

d 

• 

^ 

51 

saiuix  JO 
jaqranK 

51  cr  "O     •  l-H  <M  1-1 

—H    I— I 

•      •  G<I 

I— I 

•  51 

•  rH  1   CO 

I— 1 

"3 

1 

IBIox  JO 
•juao  ja  J 

r:  CO  <M  00  XI 

t^  lO  CO  d  i-H 

CO 

•    •  d 

_  00         1  CM 

'd    ' '  oi 

51 

saunx  JO 
joqiuiiM 

O  t^  ■?*<  i-i  51 

•  fiA 

.    .  f—i 

.  1— I      . 

X 

<M 

< 

CO 

l-H 

3 

IBJOX  JO 

')uaa  aaj 

O  <>J  (M  O^  -; 
(>i  »0  5fl  ©5  1-4 

-H    1—1 

;     ;  '" 

«     •    •  ffi 

;     ;     ; 

05 

CO 

sainix  JO 
aaqoinM 

r-1  -.*  (M  CM  rH 

1     .     •  c>? 

:  :  : 

CO 

CO 

1 

H 

o 

iH  51  CO  H<  '-^ 

- 

t^  x 

~  -  - 

? 

l' 

r 

.5 

'-? 

c 

c 

i~ 

X 

3 

110 


FILTRATION   EXPERIMENTS. 


^^" 


i  ^  :S 

a.  ^ 


Co 
^  ^  "» 

"**   'W      . 
"^^§ 

'<  -     'g 

v  O  e-  ^ 

.     ~  ?!  CO 

;^  ^  ft;  •» 

^•^  ^^ 

^  -V,  ki.o 
•y,  --  k;  fm 


r 

d 

CO 

CO 
CO 

CO 

<ii 

CO 

< 

CO 
CO 

<^ 

CO 
CO 

-¥ 

T— 1 

< 

? 

caao 

r 

« 

ex 
act 

< 

t^ 
(D 

bo 
aSO 

?§ 

oSo 

oS 

«> 

C30 
1^ 

« 

am 
t^ 

s 

■< 
ei'-o 

2«- 

1 

1 
1 

o 

1 

"3 
1 

"3 
1 

CO 

« 



i 

IBJOX  JO 

GC                                       CC          CO  X   00 

CMI 

•  CO CO       •  CO  CO  CO 

Ci 

I— ( 

■C   1 

•samjx  JO 

lO 

oi  1 

I 

•IBIOJ,  JO 

CO  C:'  Ci               Ct'         o         t^         c^ 

O          Ci 

o 

CMOO       •      -O      -O       •1—1      •!— 1       •      • 

.       .       .       •CM       .  O 

CO 

saonj,  JO 
jaqrariii 

CO  T— 1  i-H       •       •  1— i       •  1— 1       •  O^       -CM 

•       •       •       •CO       •  <— 1 

»o 

•I^^ox  JO 

OOi— iC^-r^C^t^r-it^C^-rH^ 

40 

1—1 

•sauiix  JO 
joquin^ 

fM 

•IBJOX  JO 

OO  00  00          -*          t-                 t-  -* 

_  t^  1  c^ 

1—1 

^ 

saniTX  JO 
aaqiun^ 

CM 

K 

•l^iox  JO 

T^          -H          t^  -*          f-          t^          ^  t^ 

t^  t^ 

t^ 

J 

I— I        -r-l        -Oi— 1        -O        -O        -r-lO 

.  o  o     •     •     •     • 

Oi 

S9UIIX  JO 

aaqmn^ 

CM       .Ol        •rH(M        '-H        •!— (       -CvlrH        • 

.  r-\  T-<       •       •       •       .      'tH 
•      I— 1 

"I'BiOX  JO 

•^U80  jaj 

C^  L^  -tH  -fl  t-  -^                 t^  Tj<  '^                 L^ 

t^ 

o 

g 

< 

OOi— 'i— lO^^      •      -Oi— ii-H      •      -O 

.    .    .    .  o     •    • 

1—1 

1— t 

•saraiX  JO 
aaqran^i 

1—1  I— I  G-3  (M  ^  O^       •       •  nH  CM  (M       •       •  1— 1 

.          .          .          .    T-i          .          . 

CD 
1— ( 

•IB^ox  JO 

O                 00  CO  CX) 

00  00 

<o 

IXl 

'.                                       ^— ^       y— ^       ^                                                                                                                                                                                                                             ^      ,--S 

»o 

H 

■sarajx  JO 
jaqcanM 

:*>■■.,,.                                                                                                                                                                                                                                                                                                                                                         i                        . 

t^ 

>-) 

fa 

•Itjjox  JO 

n-(         L^               t:^  t^               ^      _  -ti  L^  t^ 

^+1 

G-1      -O      •      -OO      •      -T-l      -T-iOO 

CO 

•S3U1IX  JO 

aaqtutiH 

CO       •!— '       •       -I— li— 1       •       -CI       -CMi— IrH 



rH 

I^iox  JO 

^         L^         t^  t>.                C^ 

.  tH  t-      , 

OS 

•     •  ©1     •  o     ■  o  o     •     ■  o     •     •     • 

.       .       .       •  rH  O       • 

CO 

•eaiuix  JO 
jaquinM 

•CO        •r— 1        •!— (i— 1        •        •?— 1 

■       •       .       .  CM  rH       • 

o 

1— ( 

•IBJOx  JO 

(M  00  CO  ',0  CO  CO       ,      ,  CO 

OO 

»o 

ff-^ 

■Ol 

•saiiqx  JO 
joqtunM 

.  -.^ 

a1 

r— 1 

•mox  JO 

CI  1-H  ai  ,-1            .— (                n\ 

00 

Oi 

•80UIIX  JO 

jaquinM 

Oi 

a 

< 

s 

< 

rH  1 1  CO  -t<  <C  "-O  1  -  ryj  o  O  'O  O  "0  O 
rH  r— 1  '7  1  'T  1  CO 

io  o  'o  o  o  o  o 

CO  -tH  -*  'O  CO  L^  OJ 

1 — 1 

FILTRATION   EXPERIMENTS. 


ir 


0: 
3. 

^ 

0 

o 

►c 

r- 

^ 

E 

s: 

!>■> 

63 

t>i 

s5 

^ 

— H 

5t1 

O 

<^ 

^ 

ft; 

a? 

C) 

w 

V 

!^ 

-15: 

o" 

'^ 

'^ 

8 

"^ 

«0 

0- 

^  e  S  ^ 


o't:^ 


H 

s  rS 

•^ 

JO 

< 

?> 

^ 

1 

«  <e 

V, 

f-i 

1 

«  ■« 

« 

fe; 

-<  ^ 

^o 

i^ 

00  •'^ 

0 

d 

l| 

.»    ft; 
«    to 

§ 

t2i 

HO 

0    ^«i 

tJ 

« 

< 

a,^ 

H 

<•« 

09 

!53 

ti^ 

^ 

K      0, 

s   ^ 

rs. 

fel  "^ 

0  ^ 

05     ■^ 

1  " 

00     S 

« 
■< 

.2  a, 

0 
OS 

11 

1-^ 

1^ 

0  « 

•^ .: 

ft  >c 

'^■^s 

^t 

^  *■?? 
c  0 

0 

s  ^^ 

5-   <.^ 

^  ^ 

V\ 

B  *; 

•4.1 

s  « 

'<  ^ 

f^ 

Bq   § 

Total  Number  of  Results 
obtained. 

Cl     UT'     -f    TO    'X'     'O     -f 

Ci   fn   -t   -ti   ^1   -+   -+ 

10  »o  »o  0 

-t"     -f     — .    -71    I 

Peroentaues  that  the  iiiiinher 
of  tiiiics,  tliat  l'er(^entair<'.s  of 
tlie  Applied  Water  Hacteria 
Removed,    that    were    More 
than    Two    Per    cent.    Less 
than  the  Average  Per  cent. 
Removed,  are  of  the  Total 
Numl)er  of  Results  obtained. 

10   -^    —    CO   r:   r-  CO 

0   >6   ■-'   u:'   r-:    r:   00 

1 
< 

•^      l^     -_r      -:*( 

L-;  -■  -■  id 

1— t 

Percentages  that  the  number 
of  times,  that  More  than  Two 
Per    cent.,    of    the    Applied 
Water  Bacteria,  Appeared  in 
the   Filtered   Water,   are    of 
the  Total  Number  of  Results 
obtained. 

t>    t>.    -+    -+<    re    c-    — 
ai  cc   0  cc   ■£   ^   — ^ 

1 

> 
< 

CO   0   c   >o 

0  GC  0  06 
i-i    ^    CJ    CO 

i 

■a 
a> 

be 

c 

1 

i 
0 

« 

p 

'C     »C     "O     »0     -+l     -t     'O                          CI     rH     t-H     rH 

Filters. 

CO    i-H    CO    rt<    iO     — ■    t^ 
r-l    ^    CO    CO    CO    CO    CO 

00"  cT  0"  !?f 

CO    CO    Tt*    -* 

118  FILTRATION   EXPERIMENTS. 


Conclusions. 

As,  has  alreadj^  been  stated  under  tlie  head  of  "  Bactei^iological 
Work,"  I  consider  the  bacteriological  results  previous  to  October 
17,  with  the  exception  of  those  of  Professor  H.  C.  Ernst,  to  be  some- 
what unreliable  on  account  of  the  bacterial  colonies  not  having 
been  cultivated  a  sufficient  length  of  time  to  reach  their  full 
growths  and,  also,  as  "  Fifteen-per-cent  Gelatin  "  was  used  the 
greater  part  of  the  time  instead  of  "  Ten-per-eent  Gelatin,"  I  did 
not  make  use  of  them,  but  in  an  incidental  manner,  in  forming  my 
conclusions  relative  to  the  efficiency  of  the  Experimental  Morison 
Mechanical  Filter. 

Subseciuent  investigations,  however,  which  I  have  previousl}'^ 
mentioned,  that  were  made  since  October  17,  for  the  purpose  of 
determining,  if  possible,  the  difference  that  there  would  have  been 
if  the  colonies  of  bacteria  had  been  cultivated  longer  and  "Ten- 
per-cent  Gelatin"  used  the  whole  of  the  time,  previous  to  October 
17,  lead  me  to  think  that  the  average  efficiency  of  the  filter  for  the 
removal  of  water  bacteria,  determined  from  the  results  of  all  the 
runs  of  the  Morison  Mechanical  Filter  previous  to  October  17, 
while  Basic  Sulphate  of  Alumina  and  "Free  Flow"  were  being 
used,  was  very  nearly  09.0  jjer  cent. 

This  result  is  corroborated,  to  a  certain  extent,  by  cheek-counts 
that  were  made  by  Pi-ofessor  H.  C.  Ernst,  of  the  Harvard  Univei'sity 
Medical  Seliool,  on  July  20  and  21,  and  October  .'),  4,  5  and  (J,  whicli 
are  given  in  detail  in  the  Bacteriological  tables. 

It  will  be  seen  by  the  tables  that  the  Avei-age  Result  of  the 
efficiency  of  the  filter  by  the  counts  made  by  Professoi-  II.  (•.  Ernst 
in  July  and  October  was  more  than  99.0  per  cent.,  and  that  from 
October  17  to  November  11,  the  Average  Result  was  about  9!).0 
l)er  cent.,  and  that  after  November  11,  about  the  time  when  Jiac- 
illus  Pi'odigiosus  was  applied,  the  efficiency  of  tlie  filter  com- 
menced to  deci-easc.  I  sliall,  therefore,  assume  tliat  the  avei'age 
efficiency  of  the  filter  for  the  removal  of  water  bacteria,  from  April 
5,  189.'j,  to  November  11,  1H9;J,  while  Basic  Su]i)hate  of  Alnmina 
and  "Free  Flow"  were  being  used,  was  about  99.0  per  (^ent.,  and, 
as  will  be  seen  by  the  tables,  from  November  23  to  January  8,  at 
the  lime  I'.ucillns  Prodigiosiis  was  used  (wliifh  will  Ixi  referred  to 
in  detail  iMMcnCtcr),  the  Avci-agc  R<!snlt  was  rtjducod  to  about  9(i.O 
per  cent. 
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The  use  of  Bneillus  Prodigiosus  was  discontinued  on  January 
8,  and  from  January  9  to  23,  the  filter  was  run  in  the  ordinary  way 
witli  the  Applied  Water  in  its  normal  condition,  and  as  will  be 
seen  by  the  Kaotei'iological  tables,  the  Average  Result  was  still 
further  reduced  during  this  time  to  92.8  per  cent. 

The  filter-bed  was  steamed  and  boiled  on  December  7,  and  on 
December  11.  On  December  7,  steam  was  injected  through  the 
wash-pipe  and  forced  up  through  the  bed  for  one  hour  with  an 
applied  pressure  of  about  twenty  i)0unds  per  Sfjuare  inch.  The  bed 
was  then  washed  and  a  sufficient  depth  of  water  liaving  been  left 
in  the  filter,  to  thoroughly  saturate  the  bed,  the  bed  was  boiled 
for  more  than  one  hour.  On  December  11,  the  filter  having  been 
run  as  usual  since  December  7,  the  filter-bed  was  again  thorouglily 
saturated  witli  water  and  boiled  for  one  hour  and  fifty  minutes. 
There  was  not  any  improvement  in  the  bacterial  results,  however, 
after  either  of  these  procedures. 

Investigations  were  also  made  to  ascertain  if  the  low  tempera- 
ture of  the  Applied  Water  liad  an^^thing  to  do  with  the  decreased 
efficiency  of  the  filter.  A  number  of  experiments  were  made  by 
adding  Basic  Sulphate  of  Alumina  at  the  rate  of  one-half  (h)  grain 
per  gallon  to  water  that  was  maintained  at  the  temperature  of 
about  75°  and  about  36°  in  glass  jars,  and  it  was  found  that  a  per- 
ceivable flocculent  precipitate  formed  much  quicker  in  the  watei-  at 
a  temperature  of  about  75""  than  it  did  at  a  temperature  of  about 
3(i'^.  Two  runs  were  then  made  with  the  filter  (on  January  (>  and 
S),  tlio  Api)licd  Water  being  maintained  at  the  average  temi)eia- 
tuie  of  71  I)}-  the  injection  of  steam.  The  i-esuUs  obtained  during 
these  two  runs  did  not  indicate  that  there  was  any  improvement 
in  tlie  efficiency  of  the  filter. 

I  then  came  to  tlie  conclusion,  after  the  use  of  I^acillus  Prodi- 
giosus  had  been  discontinued  and  the  filter  run  from  Januai-v  '.i  to 
23,  with  the  Ai)plied  Water  in  its  normal  condition,  that  the  quartz 
grains  of  the  filter-bed  had  become  covered  with  foreign  matter, 
and  that  it  was  quite  possible  that  tliere  were  accumulations  of  the 
same  in  other  parts  of  the  filtei-.  upon  which  bacteria  were  feediug 
and  growing,  and  that  main"  of  the  liactei-ia  that  liad  appeared  in 
the  samples  of  Filtered  Water  since  Novemlier  23,  originated  from 
this  source. 

As  the  abnormal  condition  of  the  filter-bed  was  first  noticed  a 
day  or  two  after  the  first  application  of  the  Bacillus  Prodigiosus, 
it  is  possible  that  the  solutions  containing  the  same  had  something 
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to  do  with  the  above  iiientioned  condition  of  the  filter.  Tliis  is 
hardly  probable,  however,  as  on  J11I3'  -7  and  August  17,  and  Oc- 
tober 11  and  12,  one  (1)  liter  of  bouillon  containing  Cruick- 
shank's  Bacillus  was  daily  applied  to  the  filter  without  having 
an\-  apparent  detrimental  effect. 

After  consulting  with  Professor  J.  II.  Appleton,  and  experi- 
menting with  several  salts  and  acids  upon  small  quantities  of 
([uartz  taken  from  the  filter-bed,  it  was  found  that  a  solution  of 
one  (1)  part  of  Caustic  Soda  and  twenty-four  (24)  parts  of  water 
would  cleanse  the  samples  of  quartz  very  thoroughly,  the  quartz 
being  bleached  during  the  operation  from  a  dark  biown  color,  to  a 
color  which  was  very  nearly  as  light  as  the  original  color  of  the 
quartz  when  it  was  first  put  into  the  filter.  It  was  decided,  owing 
to  this  discovery,  to  cleanse  the  filter  with  the  above-mentioned 
solution.  This  was  done  bj'  washing  the  filter  and  filter-bed,  under 
a  head  of  about  twenty-five  feet,  in  the  same  manner  that  was 
generallj'  followed  in  washing  the  filter  and  filter-bed  with  water, 
with  the  exception  that  the  filter  and  bed  were  washed  three  times 
with  the  same  solution,  the  solution  being  drained  off  and  pumped 
up  intx)  a  tank  at  the  end  of  each  washing. 

When  the  Caustic  Soda  solution  was  drained  from  the  filter,  at 
the  end  of  each  washing,  it  was  done  very  slowly  allowing  the  bed 
to  soak  in  the  solution  from  fifteen  (15)  to  twenty  (20)  minutes. 

After  the  filter  was  washed  with  the  Caustic  Soda  solution,  as 
will  l)e  seen  by  the  liacteriological  tables,  the  average  efficiency  of 
tlie  filler  was  increased  from  1)2.8  per  cent.,  which  was  tlie  average 
from  January  9  to  23,  to  08.8  per  cent. 

The  inefficient  working  of  the  filter  from  >«'ovember  23  to  Janu- 
ary 23,  may  have  been  infiiienced  to  a  certain  extent  by  the 
Applied  Water  having  been  (piite  clear  and  almost  entirely  free 
from  suspended  matter,  it  averaging  during  this  time,  as  may  be 
seen  by  table  No.  21,  showing  the  Color  during  each  run  of  the 
filter,  about  five  (5), /while  from  October  17  to  November  11,  the 
average  Color  was  about  seven  (7).  Therefore,  as  the  best  work 
of  the  filter  before  November  23,  seems  to  have  been  done  when 
tiiere  was  more  suspended  matter  in  the  Api)lied  Water  than  there 
wfis  between  November  23  and  January  23,  it  would  seem  to  indi- 
cate that  a  small  quantity  of  suspended  matter  in  the  Api)lied 
Water  exerted  a  l)enefi<Mal  infiuence  in  forming  the  siipphimcntary 
filtering  medium  at  the  nppei-  part  of  the  quartz-bed. 

If  this  reasoning  is  correct,  the  filter  would  luive  done  l)etter 
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work  after  it  had  been  washed  with  the  Caustic  Soda  solution,  if 
there  had  been  more  suspended  matter  in  the  Applied  Water,  as, 
at  this  time  it  was  remarkablj^  clear,  and  its  color  was  the  least 
tliat  it  had  been  diirin»i:  the  work,  namely  : — four  (4). 

The  average  efficiency  of  the  filter  for  removing  Water  Bacteria 
during  the  entire  time  it  was  running,  from  October  17  to  January 
30  inclusive,  as  may  be  seen  by  table  No.  0,  was  about  !»o.2  per 
cent.  I  do  not  consider  95.2  a  fair  average,  however,  as  undoubt- 
edly between  November  23  and  January  23,  the  quartz  grains  of 
tlie  filter-bed  were,  more  or  less,  covered  with  growths  of  bacteria, 
and  it  is  quite  possible  tliat  bacteria  were  propagating  in  the  other 
parts  of  the  filter. 

I  have,  therefore,  based  ni}^  bacteriological  conclusions,  wliich 
are  to  follow,  upon  the  woi-k  that  was  done  from  October  17  to 
November  11,  when  the  filter,  from  a  bacteriological  standpoint, 
appeared  to  be  in  its  normal  condition,  and  from  January  24  to 
Januai-y  30,  after  the  bed  had  been  washed  with  the  solution  of 
Caustic  Soda  and  water,  and  again  brought  to  its  normal  con- 
dition. 

I  have  assumed  in  preparing  the  estimate,  wliich  will  follow,  of 
the  cost  of  operating  a  large  Mechanical  Filter  Plant,  that  it  will 
be  necessary  to  wash  the  filters  of  the  i^lant  once  every  six  (6) 
months  with  a  solution  containing  Caustic  Soda.  The  time  that 
really  elapsed  during  the  experiments  with  the  Experimental 
Morison  Mechanical  Filter,  after  commencing  to  use  Basic  Sulphate 
of  Alumina,  before  the  filter  appeared  to  contain  growths  of  bac- 
teria, was  rather  more  than  seven  months,  but  as  the  filter  was  not 
running  during  the  entire  time,  and  in  order  to  be  on  the  safe  side 
in  making  the  estimate,  I  decided  to  assume  six  (G)  months,  as 
mentioned  above. 

The  Average  Percentages  relative  to  the  Morison  jNIechanical 
Filter,  which  I  sliall  quote  hereafter  in  connection  with  l^acterio- 
logical  Work,  will  be  the  End  Growths  given  in  table  No.  9,  under 
the  heading  of  "Samples  tliat  were  taken  One  Hour  or  More  after 
water  commenced  to  flow  from  the  filter,"  and  the  Average  Per- 
centages under  the  heading  of  "End  Growths"  given  in  table  No. 
10,  relating  to  Samples  taken  Thirty  Minutes  or  Less  after  water 
commenced  to  flow  from  the  filter. 

I  will  now  sum  up  in  detail  the  different  points  of  investigation, 
relative  to  the  Experimental  Morison  Mechanical  Filter,  wliich  are 
mentioned  on  page  30. 

10 
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First. — Tlie  chemicals  best  adapted  for  the  purification  of  Paw- 
tiixet  River  "Water,  viz. : — 

Basic  Sulphate  of  Alumina.  The  quality  used  contained 
from  15. 8  to  17.5  per  cent,  of  Alumina  (AUOg). 

Second. — The  best  method  of  applying  the  chemicals  and  the 
quantity  to  add  to  the  Applied  Water  for  each  gallon  of  water 
filtered,  viz.: — 

The  method  of  doing  this  has  alread}'  been  described,  and  I 
think  the  experiments  have  demonstrated  that  Basic  Sulphate 
of  Alumina  added  to  the  Applied  Water  at  the  rate  of  one- 
half  (l)  grain  per  gallon,  and  "Free  Flow"  gave  as  good 
results  as  three-fourths  (|)  of  a  grain  and  "Free  Flow,"  that 
we  have  repeatedly  tried,  and  a  larger  quantity  than  three- 
fourths  (I)  and  "Free  Flow"  that  was  tried  in  several  in- 
stances, as  will  be  seen  in  the  tables.  I  shall,  therefore,  base 
my  estimates  upon  six-tenths  (tV)  of  a  grain  of  Alumina  per 
gallon,  including  "Free  Flow"  (for  an  average  run  of  16 
hours  and  43  minutes),  that  being  equivalent  to  one-half  (-^) 
grain  per  gallon  while  in  effective  service. 

Third. — If  any  portion  of  the  chemicals  that  were  added  to  the 
Applied  Water  were  pi-esent  in  the  Filtered  Water,  viz.: — 

The  results,  that  I  have  mentioned,  that  were  obtained  by 
applying  the  Logwood  and  Acetic  Acid  test  for  Alum,  in  con- 
junction with  filter-paper,  have  demonstrated,  I  think,  that 
none  of  the  Basic  Sulphate  of  Alumina  was  present  during  the 
experiments  in  the  Filtered  Water,  in  its  original  state,  after 
tlie  water  had  l)een.  flowing  from  the  filter  twenty-one  (21) 
minutes.  The  only  indication  of  Alumina,  found  in  the 
Filtered  Water,  was  a  minute  quantity  of  finely  susiiended 
liydrate,  i-esulfing  from  the  addition  of  the  Alumina,  that 
came  through  the  filter-bed  witli  the  water  fhat  was  being 
filtered. 

It  is  also  shown  in  fa])lo  No.  20,  by  an  analysis  made  .lune  7, 
IH'Xi,  that  the  Oxide  of  Aluminium  or  Alumina  (ALO.,),  found 
in  the  Filtered  Water  was  forty-seven  (47)  per  cent,  less  than 
it  was  in  the  River  Water,  and  that  on  October  II,  lH!)y, 
twenty-tliree  (2;j)  minutes  after  the  water  commenced  to  fiow 
from  the  filter,  the  Alumina,  etc.  (Fco  O.,),  in  the  Filtered' 
Water  was  pra<;tically  the  same  as  that  in  the  Ai)[)lied  Water. 
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An  analysis  by  Professor  Thomas  M.  Drown,  whose  report 
is  appended  to  this  report,  shows  that  0.0292  of  a  grain  of 
Alumina  (AU  O3),  per  gallon,  was  found  in  a  sample  of  Paw- 
tuxet  River  W^^ter,  that  had  been  taken  directly  from  the 
river  and  afterwards  filtered  through  a  double  thickness  of 
Swedish  jDaper,  and  that  0.0584  of  a  grain  of  Alumina  (AUOg), 
per  gallon,  was  found  in  a  sample  of  the  same  water,  after 
Sulphate  of  Alumina  had  been  added  to  it,  at  the  rate  of  one- 
half  (.1)  grain  per  gallon,  and  the  very  slight  flocculent  precipi- 
tate produced  filtered  off  through  a  double  thickness  of  filter- 
paper,  showing  an  increase  of  Alumina  (Alo  O3),  of  0.0-2U2  of  a 
grain. 

Fourth. — The  rate  in  gallons  per  Acre  per  24  hours  which  could 
be  efficiently  filtered,  viz.: — 

The  Bacteriological  tables  show  that  the  water  has  been 
filtered  successfully  from  a  rate  of  90,000,000  gallons  to  a  rate 
of  193,000,000  gallons  per  Acre  per  24  hours,  the  average  rate 
of  filtration  being  about  128,000,000.  If  a  mechanical  filter- 
plant  should  be  constructed  for  the  City  of  Providence,  how- 
ever, I  should  recommend  that  its  average  capacity  be  based 
upon  a  rate  of  100,000,000  gallons  per  Acre  per  24  hours,  in 
order  to  have  a  sufficient  reserve  to  insure  the  practical  work- 
ing of  the  plant  while  several  filtei"S  are  beiug  washed  at  the 
same  time,  and  to  meet  unforeseen  contingencies  which  may 
arise  in  the  future,  etc.,  etc. 

Fifth. — The    Bacteriological    and   Chemical    purification   of    the 
water,  viz.: — 

The  following  table  gives  the  Average  of  the  Percent- 
A(iES,  from  October  17  to  November  11, 1893,  and  from  January 
24  to  30,  1894,  given  in  tables  from  No.  2  to  No.  8  inclusive, 
of  Applied  Water  Bacteria,  which  were  Removed  by  the  filter, 
determined  from  Samples  of  Filtered  Water,  that  were  taken 
Thirty  Minutes  or  Less  and  One  Hour  or  More,  after 
water  commenced  to  flow  from  the  filter. 
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lucludiii?  Samples  taken  Thlrtij  Minutes  or 


Less  after  water  (.onniieiU'ed  to  tiow  from 
the  filter,  and  those  taken  at  the  Same  Hour 
us  t/ie  Apji/iid  U'ctttr  (which  was  One  Hour 
or  More  after  water  commenced  to  flow 
from  the  filter). 

Includintr  Samples  taken  Thirty  Minutes  or 
Less,  and  all  saiii/i!ts  taken    One  Hour  or 
More,  after  water  commenced  to  flow  from 
the  filter. 

End  Growths. 

Growths  of  about 
90  Hours. 

End  Growths. 

Growths  of  85  Hours 

or  jNIore 

and  End  Growths. 

98.6 

98.7 

98.6 

98.7 

This  table  shows  that  the  average  efficiency  of  the  filter  for 
removing  water  bacteria  was  98.6  per  cent.,  (from  October  17 
to  November  11,  1893,  and  from  January  24  to  January  30, 
1804,  when  the  filter-bed  was  apparently  free  from  growths  of 
bacteria). 

A  comparison  of  the  Average  Percentage  of  Removal  of 
Applied  Water  Bacteria  of  the  Experimental  Morison  Me- 
chanical Filter,  with  the  Average  of  Percentages  of  Removal 
comjjuted  from  results  obtained  hy  Natural  Filtration  with 
the  Experimental  Filters  at  Lawrence,  Mass.,  mentioned  in  the 
description  of  table  No.  22,  and  referred  to  in  the  First  part  of 
table  No.  22,  as  having  beds  about  five  (5)  feet  deep,  is  as 
follows : — 


Morison  Mechanical  Filter. 
Average  Percentage  of  Removal 


1)8.6 


Natural  Filters  at  Laiurence,  Mass. 

Average  of  the  Average  Percentages  of  Re- 
moval, given  in  the  Ninth  column  of  the  first 
part  of  table  No.  22,  not  inclosed  in  i)arentheses,     98 . 2 


Morison  Mechanical  Filt<ir More    00 . 4  per  cent. 

Natural  Filters  at  Lawrence,  Mass. 

Average  of  the  Average  Peicentages  of  Re- 
moval, given  in  the  Ninth  column  of  the  first 
j)ai'l  of  table  No.  22,  inclosed  in  pai-on theses,     98  9 


Morison  Mechanical  l''ilt(!r Less    00.3  per  cent. 
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Nalural  Filters  at  Lawrence,  J/a.s-.v. 

Average  ol  the  Average  Percentages  of  Re- 
moval, given  in  the  Tentli  column  of  the  first 
part  of  table  Xo.  22,  not  inclosed  in  parentheses,     09 . 3 


Morison  Mechanical  Filter Less     00. 7  per  cent. 

Natural  Filters  at  Laicreuce,  Mass. 

Average  of  the  Average  Percentages  of  Re- 
moval, given  in  the  Tenth  column  of  the  first 
part  of  table  No.  22,  inclosed  in  j^arentheses,     99.5 


Morison  Mechanical  Filter Less    00 . 9  per  cent. 

I  do  not  consider  that  the  efficiency  of  a  filter  should  bo  en- 
tirely based  upon  the  average  results  obtained,  although  this 
is  generally  the  standard  upon  which  the  efficiency  is  based, 
but  that  the  worst  results  obtained  should  be  duly  considered. 
In  order  to  present  my  ideas  upon  this  subject  more  clearly  I 
will  assume  a  rather  improbable  case.  For  example,  if  one 
hundred  individual  results  were  used  in  working  up  an  aver- 
age, 90  of  these  results  might  each  show  an  efficiency  of  100 
per  cent.,  and  10  of  them  might  each  show  an  efficiency  of 
only  80  per  cent.,  or  in  other  Avords  10  per  cent,  of  the  Total 
Results  would  be  18  per  cent,  below  the  Average  Result, 
wliich  in  my  opinioii  would  be  sufficient  grounds  to  condemn  a 
filter.  Yet  the  average  of  the  whole  number  would  be  98.0 
per  cent.,  which  is  a  very  good  result.  The  tables  from  No.  11 
to  No.  18  inclusive  and  tal)le  No.  22  were  prepared  in  order 
to  make  comparisons  of  this  kind. 

It  is  shown  in  table  No.  9,  that  the  average  efficiency  of  the 
Experimental  Morison  Mechanical  Filter  is  98.7  per  cent, 
(computed  from  all  of  the  results  that  were  obtained  from 
samples  that  were  collected  One  Hour  or  More  after  water 
commenced  to  flow  from  the  filter),  and  b}-  inspecting  table 
No.  12,  it  can  be  seen  that  10.7  per  cent,  of  the  Total  Results 
are  from  1  to  3  per  cent.  Less  than  tlie  Average  Result,  also 
by  inspecting  table  No.  13,  it  can  be  seen  that  (i.7  per  cent,  of 
the  Total  Results  are  More  than  2  per  cent.  Less  than  the 
Average  Result,  namely :  2  of  3  per  cent,  each.  It  is  also 
shown  in  table  No.  10,  that  the  average  efficiency  of  the  filter. 
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TJiirfij  Minutes  or  Less  after  water  commenced  to  flow,  is  90. 1 
per  cent.,  and  by  inspecting  table  No.  16,  it  can  be  seen  that 
23.1  per  cent,  of  the  Total  Results  are  from  1  to  7  per  cent. 
Less  than  the  Average  Result,  also  by  inspecting  table  No.  17, 
it  can  be  seen  that  23.1  per  cent,  of  the  Total  Results  are 
More  than  2  per  cent.  Less  than  the  Average  Result,  namely  : — 
from  3  to  7  per  cent. 

The  results  given  in  tables  Nos.  14  and  18  I  have  not  con- 
sidered in  the  above  comparisons,  as  thej'  cover  periods  during 
which  the  filter  contained  growths  of  bacteria  (from  Novem- 
ber 23,  1893,  to  January  9,  189-1:,  and  from  January  9  to  Janu- 
ary 23,  1894),  relative  to  which  I  have  ijreviously  referred 
several  times. 

For  the  purpose  of  comparing  these  per  cents,  just  men- 
tioned, with  per  cents  obtained  with  Natural  Filtration,  I  will 
call  attention  to  table  No.  22,  which  was  computed  from  the 
Report  of  the  Massachusetts  State  Board  of  Health  for  the 
year  1892. — It  can  be  seen  by  examining  the  Third  part  of 
this  table,  by  the  percentages  given,  of  filters  having  a  depth 
of  filter-bed  of  about  five  (5)  feet  (I  shall  not  consider  the 
filters  having  a  depth  of  bed  less  than  about  five  (5)  feet,  as 

1  should  not  suppose  they  would  be  used  in  ordinary  prac- 
tice), that  8.7  per  cent,  of  the  Total  Results  are  from  1  to  80 
per  cent.  Less  than  the  Average  Result,  and  by  examining 
the  Fourth  part  of  the  table  it  can  be  seen  that  G.7  per  cent, 
of  the  Total  Results  are  More  than  2  per  cent.  Less  than  the 
Average  Result,  namely  : — from  3  to  80  per  cent. 

The  percentages  show  in  the  comparison  of  the  One  Hour 
or  More  results  of  the  Morison  Mechanical  Filter,  in  the  case 
of  the  One  and  more  per  cents,  that  the  percentage  of  the 
number  is  in  favor  of  the  Natural  Filters,  namely:  8.7  per 
cent,  less  than  the  average,  to  10.7  per  cent,  less  than  the 
average  for  the  Morison  Mechanical  Filter ;  but,  that  the 
range  of  tlie  pei-  cents  of  removal  is  very  largely  in  favor  of 
tlio  Morison  Median ical  Filter,  namely  :  i  to  3  per  cent,  less 
than  the  average,  to  I'loni  1  1o  80  pej-  cent,  less  than  the  aver- 
age for  the  Natural  i<'ilte]'s. — And  in  the  case  of  the  More  than 

2  pel-  cents,  tliat  the  percentage  of  the  number  is  tlie  same  for 
both  filters,  namely:  0.7,  but,  that  the  range  of  the  per  cents 
of  jemoval,  is,  as  above;,  very  largely  in  favor  of  the  Morison 
Mechanical  Filter,  namely  :  2  of  3  per  cent,  less  than  tlie  aver- 
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age,  lu  from  o  to  SO  per  cent,  less  than  tlie  a\'erage  lor  tlie 
Natural  Filters. 

The  percentages  show,  in  the  comparison  of  the  Thijly 
^linutes  or  Less  results  of  the  Morison  Mechanical  Filter,  as 
compared  with  the  dailj'  average  results  of  the  Natural  Filters, 
that  the  percentages  of  the  number  are  in  both  instances  in 
favor  of  the  Natural  Filters,  namel}' : — in  the  case  of  the  One 
and  more  per  cents,  8.7  per  cent,  less  than  the  average,  to  23.1 
per  cent,  less  t^an  tlie  average  for  the  Morison  Mechanical 
Filter,  and  in  the  case  of  the  More  than  two  per  cents,  G.7  per 
cent,  less  tlian  the  average,  to  23.1  per  cent,  less  than  the  aver- 
age for  the  Morison  Mechanical  Filter,  but  that  the  range  of 
the  per  cents  of  removal  is  very  largely  in  favor  of  the  Morison 
JNIechanical  Filter,  namelj-  : — from  3  to  7  jjer  cent,  less  than  the 
average,  to  from  3  to  80  per  cent,  less  than  the  average  for  the 
Natural  Filters.  It  should  be  remembered,  however,  that  the 
Thirty  Minutes  or  Less  results  affect  the  general  average  of  a 
I'un  of  the  Morison  Mechanical  Filter  but  in  a  very  slight 
degree,  as  in  one-half  hour  later  at  the  greatest,  the  results 
are  at  their  best,  namely  :— those  of  One  Hour  or  More.  The 
value  of  the  Thirty  Minutes  or  Less  results  in  computing  an 
average  percentage,  considering  the  run  of  the  filter  as  16 
hours  and  43  minutes,  which  was  the  average  run  during  the 
exi)eriments,  would  be,  as  compared  with  the  value  of  the 
average  of  the  One  Hour  or  More  results,  about  one  (1)  for  the 
Thirty  ^linutes  or  Less  results  to  about  thirty-four  (34)  for  the 
One  IIoui-  or  More  results. 

Before  proceeding  any  further,  I  will  again  call  attention  to 
what  has  previously  been  mentioned  in  tlie  description  of 
taV)le  No.  22,  namely: — that  some  of  the  bacteria,  which  were 
found  in  some  of  the  samples  that  I  have  considered  in  com- 
puting the  percentages  used  in  making  the  comparisons,  the 
Massachusetts  Report  states,  appeared  to  have  had  their 
origin  in  the  interior  of  the  filters  and  in  the  outlet-pipes  and 
undei'drains.  It  should  also  be  boi-ne  in  mind,  in  regard  to 
the  com[)arisons,  that  there  is  a  considerable  dilVerence  in  the 
number  of  results  that  were  used  in  compiling  the  tables  upon 
which  the  comparisons  are  based,  namely  : — for  table  No.  22, 
the  number  of  results  ranged  from  02  to  145,  and  for  tables 
Nos.  12,  13,  16  and  17,  the  number  of  results  were  13  and  30. 
Attention  is  also  called  to  the  fad,  that  for  reasons  which  T 
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liave  previously  mentioned  in  detail  (on  account  of  cold 
weather),  the  December  bacterial  results  given  in  the  Massa- 
chusetts Report  have  not  been  used  in  the  discussions  in  that 
report,  nor  have  the}'  been  tabulated  or  considered  in  the 
comparisons  made  in  this  report.  Quite  a  number  of  the  ex- 
periments, however,  that  were  made  with  the  Experimental 
Morison  Mechanical  Filter,  as  can  be  seen  by  the  tables  rela- 
tive to  the  same,  were  made  in  December  and  January,  the 
temperature  of  the  building  in  which  the  filter  was  located 
being  kept  above  the  "freezing  point."  The  approximate 
Mean  Temperature  of  the  Ai3plied  Water,  of  the  Morison  Me- 
chanical Filter,  was  in  December  35",  and  in  January  Si". 
The  Lowest  Temperature  of  the  Applied  Water  during  these 
two  months  was  about  33°. 

It  might  appear,  without  an  explanation,  as  though  I  had 
not  been  consistent  in  the  use  of  data  in  my  bacteriological 
comparisons  of  what  has  been  accomplished  with  the  Experi- 
mental Morison  Mechanical  Filter  and  what  has  been  accom- 
plished by  Natural  Filtration  with  tlie  Experimental  Filters  at 
Lawrence,  as  the  onlj^  results  of  the  Morison  Mechanical  Filter 
that  were  considered  were  those  of  from  October  17  to  Novem- 
ber 11, 1893,  and  those  of  from  January  24  to  January  30,  1894, 
when  this  filtei'  was  in  its  normal  condition,  and  which  did  not 
include  the  results  that  were  obtained  wlien  the  filter  con- 
tained foreign  matter  upon  which  bacteria  were  propagating, 
while  tlie  results  obtained  by  Natural  Filtration  at  Lawrence, 
that  were  considered,  included  those  in  which  the  number  of 
bacteria  in  the  Filtered  Water  exceeded  500,  the  latter  not 
being  used  at  Lawrence,  as  has  previously  been  stated,  in 
Avorking  out  the  averages  of  tlie  results  of  Natural  Filtration 
wliich  are  given  in  the  Massachusetts  Report. 

I  took  into  consideration,  however,  our  expei'ience  with  the 
Experimental  Morison  Mechanical  Filter,  and,  in  order  to 
cxpi-ess  my  vi(,'ws  ch;arly  in  regard  to  the  matt(n-,  will  present 
the  following  :  If  a  first  class  Mechanical  Filtei'-plant,  properly 
housed,  should  be  built  in  accordance  with  the  above  men- 
tioned expei'ience,  having  a  capacity  of  about  15,(){)0,(K)() 
gallons  per  24  hours,  and  cai)al)lo  of  filtering  at  tlie  rate  (;f 
from  100,000,000  to  1  r>(),0(J(),000  gallons  pei-  Acre  per  24  hours, 
and  il  should  be  found  at  any  time,  that  IJie  Fill,(M'ed  Walei- 
of    th(i    plant    <'ontain(;d    a    number   of    bacteria,    laig<!ly   in 


FILTRATION   EXPERIMENTS.  129 

excess  of  the  usual  number,  as  was  the  case  of  that  of  tlie 
Experimental  Morison  Mechanical  Filter  during  the  period 
when  bacteria  were  propagating  in  the  interior  of  the  filter, 
it  would  not,  probably,  be  necessary  to  devote  any  time  to 
tlieorizing  as  to  the  cause  of  the  occurrence,  as  the  filters  of 
tlie  plant  could  be  thoroughly  cleansed  ])y  washing  them  with 
a  solution  of  Caustic  Soda  and  water  in  a  short  time  and  at  a 
very  slight  expense  in  proportion  to  the  total  cost  of  operating 
the  plant.  In  actual  practice,  however,  it  might  be  advisable 
to  cleanse  the  filters  at  stated  periods,  such  as  jiractical  experi- 
ence might  demonstrate,  and  not  to  wait  for  an  excessive  num- 
ber of  bacteria  to  appear  in  the  Filtered  Water,  and  it  is  quite 
likely  that  the  process  of  cleansing  with  Caustic  Soda  could  be 
improved  upon  by  heating  the  solution  with  steam,  and  that 
as  good  results  could  be  attained  with  a  cheaper  chemical 
compound  in  connection  with  steam.  Whereas,  if,  for  instance, 
a  system  of  Natural  Filter-beds,  having  the  same  capacity  as 
above  mentioned  and  capable  of  filtering  at  the  rate  of  from 
2,000,000  to  3,000,000  gallons  per  Acre  per  24  hours,  should  meet 
with  an  experience  similiar  to  what  took  place  in  the  interior 
of  the  Experimental  Natural  Filters  at  Lawrence  during 
the  warm  summer  months  of  1892,  which  is  mentioned  in  the 
Massachusetts  Report  and  which  has  previously  been  men- 
tioned in  this  report,  namely: — that  tlie  Filtered  Water  at  times 
contained  a  very  large  number  of  bacteria,  which  in  some 
oases  .equalled  and  even  exceeded  the  number  applied  and 
whicli  ai)peared  to  have  had  their  origin  in  tlie  intei'ior  of  the 
filters  and  in  the  outlet-pipes  and  underdrains,  it  would  be  a 
very  difficult  matter  to  free  the  filters  of  the  abnormal  growtlis 
of  bacteria,  even  if  it  could  be  done  by  artificial  means,  but 
bj'  the  expenditure  of  a  very  considerable  amount  of  time  and 
money,  on  account  of  the  large  area  of  the  filter-beds,  which 
would  be  required. 

Of  course,  if  the  excessive  number  of  bacteria  mentioned 
above  were  all  of  a  harmless  species  their  appearance  in  the 
Filtered  Water,  uiuler  ordinary  circumstances,  would  not  be 
a  nuitter  of  particular  moment,  althougli  the  stabilitj'  of  the 
filter-beds  might  be  questioned  until  it  was  proved  bj'  a  care- 
ful investigation  that  the  excessive  number  of  bacteria  origin- 
ated in  the  interior  of  the  filters ;  but  if  there  should  happen 
to  be  a  few  cases  of  typhoid  fever  prevalent  within  the  bound- 
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a  lies  of  the  water-shed  of  the  supply  from  which  the  Uiifiltered 
AVater  was  derived,  at  a  time  that  an  excessive  number  of 
bacteria  was  found  in  the  Filtered  Water,  and  there  was  the 
slightest  possibility  of  even  a  portion  of  the  dejecta  of  a 
typhoid  fever  patient  finding  its  way  into  the  supply,  it  would 
be  a  matter  of  very  grave  concern,  as  the  question  would 
naturally  arise  as  to  whether  there  were  "breaks"  in  the  filter- 
beds  or  if  something  unusual  had  happened  to  them,  thei-eby 
causing  an  apprehension  that  there  was  a  possibility  of  typhoid 
bacilli  finding  their  way  into  the  Filtered  Water,  which  ap- 
prehension, if  it  were  known  that  the  filter-beds  were  in  a 
proper  condition,  would  not  be  felt.  (Quite  a  number  of 
epidemics  of  cholera  and  typhoid  fever  are  known  to  have 
occurred  in  Europe,  owing  to  the  freezing  of  the  whole  or  a 
portion  of  the  surface  of  open  Natural  Filter-beds  during  the 
process  of  "scraping").  It  is  very  probable,  that  an  expert 
bacteriologist  who  w^as  perfectly  familiar  with  tlie  species  of 
bacteria  that  were  generally  found  in  the  Unfiltered  and 
Filtered  Water  of  the  supply  under  consideration  as  well  as 
to  the  appearance  of  the  typhoid  bacillus  in  the  water,  could, 
after  a  cultivation  of  about  two  days,  which  is  the  length  of 
time  which  would  probably  be  necessary  for  the  majorit}'  of 
the  ordinary  water  bacterial  colonies  to  become  visible,  detect 
suspicious  appearing  bacilli,  were  any  such  present  in  the 
samples  which  were  being  examined  ;  but  it  would  very  likely 
require,  even  if  there  were  not  any  suspicious  bacilli  dis- 
covered at  first,  at  least  one  week  to  absolutely  prove  that 
there  were  not  any  ly[)h()id  bai'illi  ])resent  in  the  samples,  and 
a  much  longer  time  to  o])tain  suHiciont  roliabh^  data  to  demon- 
strate that  the  filter-bods  were  intact  and  that  the  excessive 
number  of  bacteria  originated,  if  sncli  was  tlio  case,  in  the 
interior  of  the  illters,  unless  there  had  been  similar  experi- 
ences in  the  past  that  had  been  thoroughly  investigated,  which 
could  be  taken  as  criterions  from  which  to  theori/e. 

As  will  bo  seen,  by  insp(!('ting  the  tal)les,  the  most  unfavor- 
able results  were  obtained  with  the  Experimental  Morison 
Mechanical  Filter  from  fifteen  (15)  minutes  to  about  thirty 
(30)  minutes  after  water  first  commenced  to  flow  from  the 
filter,  I  have  previously  stated,  that  with  nine  ox(^options. 
River  Water  was  used  in  washing  the  filler.  If  Filtered  Water 
had  been  used  the  entire  time,  instead  of  liiver  Water,  it  is 
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quite  piobable  that  the  "Thirty-Minute  or  Less"  Results 
would  have  been  somewhat  better,  and  it  is  quite  probable 
that  more  satisfactory  results  would  have  been  obtained  before 
the  end  of  Thirty  Minutes.  It  is  simply  a  question,  however, 
of  the  decrease  or  the  increase  of  this  time  (30  minutes),  as 
our  experiments  have  positively  shown  that  One  Hour  after 
the  water  commenced  to  flow  from  the  filter  the  results  were 
as  good  as  they  were  at  any  time  during  a  run  of  the  filter.  I 
have  assumed,  in  working  up  the  estimate  of  cost  relative  to 
waste-water,  that  the  Filtered  Water  will  have  to  be  run  to 
waste  for  one-half  hour  after  water  commenced  to  flow  from 
the  filter. 

Since  one  of  the  most  important  points  in  the  filtration  of 
water  is  the  lemoval  of  disease  producing  germs,  the  filter  was 
tested  by  the  application  of  IJacillus  Prodigiosus.  It  would 
have  been  very  dangerous  to  have  added  typhoid  fever  or 
other  disease  germs  to  the  Applied  Water,  as  the  filter  was 
located  at  the  City's  source  of  water  supply. 

It  is  stated  in  the  Report  of  the  State  Board  of  Health  of 
Massachusetts  for  the  year  1802,  that  it  was  found  at  the  Ex- 
perimental Station  at  Lawrence,  Mass.,  that  with  Bacillus  Pi-o- 
digiosus,  more  results  fully  as  reliable  and  under  more  nearly 
parallel  conditions  could  be  obtained  than  by  working  with 
typhoid  fever  germs.  It  was  further  determined  by  a  series 
of  experiments  which  were  nuide  at  the  above-mentioned 
station,  that  tlie  life  histories  of  r>acillus  Prodigiosus  and 
Bacillus  Tyi3hi  Abdominalis  in  the  Merrimac  River  at  Law- 
rence are  quite  similar. 

Talile  No.  1!»  shows  that  the  average  percentage,  of  the  Ap- 
plied Bacillus  Prodigiosus,  that  was  removed  from  the  water 
by  filtration,  was  09.8  per  cent.  The  lowest  percentage  of 
efficiency  given  in  the  fabhi  is  that  of  December  '2!i,  when  the 
percentage  of  efficiency,  given  in  the  table,  of  the  only  sample 
that  could  be  counted  on  that  day,  on  account  of  the  colonies 
li(luofying,  was  HO.O  per  cent.  The  average  percentage  of 
elliciency  of  the  filter,  if  this  'Ui.O  per  cent,  was  not  considered, 
would  be  99.97  per  cent.  I  am  not  able  to  offer  a  satisfactorj' 
exi)lana1ion  relative  to  the  very  large  amount  of  Bacillus  Pro- 
digio.sus  found  in  the  samples  taken  on  December  2'.i,  as  the 
filter,  so  far  as  could  be  judged  by  observation,  was  working 
in  the  usual  manner  on  this  day.     The  Color  was  of  the  aver- 
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age  staudard,  and  tlie  half-hourly  readings  of  the  depth  of 
water  upon  the  filter-bed,  and  the  quantity  of  water  flowing 
into  the  filter,  which  are  shown  on  Diagram  No.  1,  tend  to 
show  that  the  filter  was  working  properly.  It  is  barely  pos- 
sible, though  not  probable,  that  the  glass  tubes,  in  which  the 
samples  of  water  were  collected  on  this  day,  were  not  suffici- 
ently sterilized,  as  a  great  amount  of  work  was  done  daily  in 
the  laboratory  by  the  bacteriologist.  The  bacterial  colonies 
in  about  fiftj-one  dishes  being  counted  daily,  and  all  of  the 
sample  tubes  and  dishes  used,  cleansed  and  sterilized. 

I  have  mentioned,  under  the  head  of  Bacteriological  Work, 
that  Cruikshank's  Bacillus  was  added  to  the  Applied  Water 
on  July  27,  and  August  17,  and  on  October  11  and  12,  at  the 
rate  of  more  than  one  million  (1,000,000)  per  c.  c,  and  that 
only  upon  one  occasion  were  any  traces  of  the  same  discovered, 
namely  : — thi-ee  in  the  sample  of  Filtered  Water  collected  on 
July  27. 

I  consider  the  average  efficiency  of  the  Experimental  Mori- 
son  Mechanical  Filter  for  removing  water  bacteria,  from  Octo- 
ber 17  to  November  11, 1893,  and  from  January  24  to  30,  18!)4, 
at  which  time  tlie  filter  was  apparently  free  from  growths  of 
bacteria,  as  satisfactory  as  is  generally  obtained  by  Natural 
Filtration,  witli  the  best  constructed  sand  filter-beds,  at  the 
rate  of  from  2,000,000  to  3,000,000  gallons  per  Acre  per  24 
hours. 

It  is  stated  in  Senate  Document,  No.  4,  of  the  State  of 
Massachusetts,  for  1804,  that  Bacteriological  samples  that  were 
collected  from  October  13  to  December  15,  1893,  from  the 
"Effluent"  of  the  large  filter  that  has  recently  been  built  at 
Lawrence,  Mass.,  and  that  was  put  in  operation  September  20, 
18J»3,  and  which  was  an  outcome  of  investigations  of  the  State 
Board  of  Health  of  Massachusetts,  have  given  an  average 
result  of  bacteria  removed  of  98.10  per  cent. 

In  regard  to  the  removal  of  Bacillus  Prodigiosus,  I  consider 
the  working  of  the  Morison  Mechanical  Filter  very  satisfactory 
in  this  respect,  with  the  exception  of  the  run  tliat  was  made 
on  Decoinl>or  29,  when  the  result  from  the  only  sample  tluit 
could  1)0  counted  on  account  of  licjuefaction  was  OG.O  per 
cent. 

1   hav<!  previously  stated   that  the  average   percentage  of 
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efficieiicj'  of  the  filter  for  removing  Bacillus  Prodij^iosus  with- 
out iucluding  this  66.0  per  cent,  was  99.97  per  cent. 

It  will  be  seen  by  table  Xo.  10,  that  the  number  of  bacilli  in 
the  Applied  "Water  on  December  29,  was  95,500.  This  of 
course  is  a  very  excessive  number  as  well  as  the  number 
whicli  aijpeared  in  the  Applied  Water  on  a  number  of  other 
days,  as  the  average  number  of  water  bacteria  that  have  been 
found  in  the  samj)les  of  Applied  Water  since  October  17,  has 
been  about  5,400  per  c.  c. 

I  have  made  a  careful  study  of  the  results  of  all  of  the  runs 
that  have  been  made  by  the  Morison  Mechanical  Filter,  in- 
cluding tliose  runs,  given  in  table  Xo.  1,  in  the  first  part  of  the 
report,  making  in  all  the  results  of  one  hundred  and  fifty-six 
(156)  runs,  and  I  have  not  been  able  to  discover  anything 
which  would  lead  me  to  think  that  an  occurrence  similar  to 
that  of  December  29,  had  taken  place  at  any  other  time,  and 
assuming  that  it  might  happen  once  in  one  hundred  and  Mty- 
six  (156)  times,  as  was  the  case  dui-ing  our  experiments,  the 
percentage  of  likelihood  of  its  taking  place  would  be  -rV^  of  1 
per  cent. 

The  average  efficiency  of  the  filter  during  the  four  runs 
when  Cruikshank's  Bacillus  was  used,  that  I  have  previously 
mentioned,  was,  for  removing  these  bacilli,  of  course,  100  per 
cent. 

Table  Xo.  20,  shows,  from  an  average  of  three  analyses,  a 
reduction  of  Alhuniijioid  Ammonia  hy  FiUration,  of  70.0  per 
cent.,  and  a  reduction  of  Ready-formed  Ammonia  of  91.0  per 
cent. 

It  has  been  computed  from  figures  given  in  tables,  on  pages 
from  469  to  489,  of  the  Report  of  the  State  Board  of  Health  of 
Massachusetts  for  the  year  1892,  that  58  per  cent,  of  the  Al- 
buminoid Ammonia  and  88  per  cent,  of  the  "Free  Ammonia" 
was  removed  from  the  Applied  Water  by  X'atural  Filtration 
at  Lawrence,  Mass.,  from  June  to  Xovember,  with  the  experi- 
mental filters  which  are  mentioned  in  table  Xo.  22  of  this 
report  as  having  beds  about  i\\e  (5)  feet  deep. 

The  following  table  gives  the  proportion  of  Sulphur  trioxide 
(SO3),  that  was  found  by  analysis  in  a  .sample  of  Pawtuxet 
River  AVater,  before  and  after  being  treated. with  a  solution  of 
Sulphate  of  Alumina.  The  results  of  analyses  of  other  waters 
are  also  given  for  comparison  : — 
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Fi-om  Report  of  Professor  Thomas  M.  Drown,  wliich  is  appended  to 
this  report. 

Pawtuxet  River  Water,  after  being  filtered 
through  a  double  thickness  of  Swedish  paper 

This  filtered,  water  after  being  treated  with  a 
solution  of  Sulphate  of  Alumina,  in  the  proportion 
of  one-half  (i)  grain  of  the  sulphate  to  the  gallon, 
and  agitated  for  about  one  minute 

(The  very  slight  flocculent  precipitate  produced 
was  filtered  off  through  a  double  thickness  of  filter- 
paper). 

Increase  due  to  the  addition  of  Alumina 


From  Keport  of  the  State  Board  of  Health  of  Massachusetts  for  the 
year  1892.    (Paj,'e  340). 


Sulphur  tri- 
oxide  (SOij) 
in  Parts  per 
100.000. 


0.5357 


0.8028 


0.3571 


Norinal  Ground  Water. 
Mansfield,  well 

Large  Population  in  Drainage  Area. 

Stoughton,  well 

Everett,  spring 

Maiden,  tubular  wells 

Imperfect   Natural  Filtration  from.    Vnpolliilcd 
Reservoir. 

Wayland,  reservoir 

Wayland,  filter-gallery 

Wells  Containing  Considerahle  Iron' in  Solution 

as  the  Result  of  Organic  Matter  and 

Iron  in  the    Gronnd. 

Westborough,  insane  hosijital,  t  ubuhii-  wells 

Il<*adiMg,  filter-gallery 

IJradford,  Well  No.  7 

JJradfoid,  Well  No.  12 


0.131 


2.039 
1.53G 

4.184 


o.i'.k; 

0.1 3(1 


0.512 
5.!)(i0 
0.707 
0.374 
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From  Keport  of  the  State  Board  of  Health  of  Massachusetts  for  the 
year  1892.    (Page  846).     Continued. 


Sulphur  tri- 
oxide  <S():j) 
in  Parts  per 
100.000. 


Wells  Near  the  Sea. 

Marblehead  Water  Companj^  Swampscott,  large 
wells  and  tubular  wells 2.980 

Marblehead,  town  supply,  large  well  and  tubular 
wells 3.0G0 


From  Ti-ansactions  American  Society  of  Civil  En-  j 
gineers.  Vol.  XXX,  1893.  I 

Well,  near  Dresden,  German}',  the  water  of  which, 
it  is  stated,  is  of  exceptional  purity    3.480 


A  spring,  near  Providence,  R.  I.,  (the  water  from  ! 
which  is  extensivel}'  sold  in  Providence) 1.540 


The  Treasurer  of  the  Providence  Dj'eing,  Bleaching,  and 
Calendering  Companj-,  of  Providence,  R.  I.,  which  has  a  Mori- 
son  ^Mechanical  Filter  Plant  in  operation  and  has  used  Filtered 
Water  in  six  tubular  boilers  since  August  1,  1S93,  has  fur- 
nished the  following  information  :  The  estimated  quantity  of 
Alumina  added  to  the  Applied  Water  was  at  the  rate  of  about 
one-half  (4)  grain  per  gallon.  The  six  boilers  of  the  works 
were  inspected  June  1,  1893,  before  the  use  of  Filtered  Water 
was  commenced,  and  on  December  o,  1893,  after  Filtered  Water 
had  been  used  in  the  boilers  about  four  months.  At  this  last 
inspection,  December  5,  that  was  made  to  ascertain,  if  possible, 
if  the  Filtered  Water,  that  had  been  treated  by  Alumina,  had 
affected  the  the  boilers  in  anj-  way,  no  scale  or  corrosion  was 
detected  in  the  pipes  or  boilers  that  could  be  attributed  to  the 
use  of  Alumina. 

Sixth. — The  percentage  which  the  Color  of   the  water  would  be 
reduced  by  Filtration,  viz.: — 

The  Color  of  the  Applied  and  Filtered  Water  was  deter- 
mined from  standard  samples  ranging  from  1  to  10,  that  were 
prepared  by  Professor  J.  II.  Appleton,  of  Hrown  rnivorsity. 
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Table  No.  21,  gives  the  average  Color  results  tliat  were  ob- 
tained during  the  day  and  night  as  well  as  the  percentage  of 
Color  that  was  removed  by  Filtration. 

The  first  Color  sample  of  Filtered  Water  that  was  collected 
after  the  filter  was  started,  was  collected  one  (1)  minute  after 
water  commenced  to  flow,  then  five  samples  were  collected 
every  five  (5)  minutes  for  one-half  hour,  and  after  that  every 
hour  during  the  day  and  night. 

The  Applied  Water  samples  were  collected  every  hour  dur- 
ing the  day,  and  four  times  during  the  night,  namely  : — from 
5  P.M.  to  8  A.M. 

The  averages  given  in  table  No.  21,  apjilj^  only  to  runs  dur- 
ing which  Basic  Sulphate  of  Alumina  was  used,  and  as  will  be 
seen  by  the  table,  the  Color  observations  were  not  commenced 
until  the  experiments  had  been  in  progress  some  time. 

The  average  percentage  of  Color  removed  from  June  28  to 
October  2G,  1893,  as  will  be  seen  by  the  table,  was  81.0  per 
cent.,  and  the  average  percentage  of  Color  removed  from  Octo- 
ber 26,  1893,  to  January  30,  1894,  was  during  the  day  78.0  per 
cent.,  and  during  the  night  06.0  per  cent. 

The  difference  in  the  percentage  of  Color  between  the  day 
and  night  samples  may  have  been  largely  due  to  the  dift'ererice 
in  the  length  of  time  that  elapsed  between  the  time  that  the 
samples  of  water  were  collected  and  the  time  that  they  were 
compared.  The  samples  that  were  collected  during  the  day 
being  compared  very  soon  after  they  were  collected,  while  the 
samples  that  were  collected  during  the  night,  which  were 
not  c()mi)ared  until  morning,  were  kept  from  13  to  5  hours. 
A  difference  in  the  constituency  of  the  Applied  Water  may 
also  have  exerted  an  influence,  as  the  majority,  if  not  the 
whole,  of  the  manufactoiies  located  upon  the  banks  of  the 
river,  that  supplied  the  settling  basin  from  wliich  the  Applied 
Water  was  taken,  were  shut  down  during  the  night,  and  the 
(luantity  of  water  flowing  i)i  the  i-iv(ir  was  generally  less  dur- 
ing the  niglil  llian  it  was  during  the  day. 

There  was  always  a  very  perceivable  improvement  in  the 
appearance  of  the  water  after  it  had  i)assed  tlirough  the  filter, 
and  I  considei  that  the  efiiciency  of  the  filter  in  i-educing  the 
Color  of  the  Applied  Water  was  very  satisfactory. 

From  a  table  on  page  468  of  the  Report  of  the  Slate  IJoard 
of  Health  of  Massacliusetts  for  the  year  1892,  showing  the 
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efficiency  of  the  experimental  filters  constructed  in  18!i2,  at 
Lawrence,  Mass.,  for  the  removal  of  Color,  by  Natural  Filtra- 
tion, with  filter-beds  five  (5)  feet  deep,  after  different  lengths 
of  service,  it  has  been  computed,  that  after  100,000,000  gallons 
of  water  had  been  filtered,  60  per  cent,  of  the  Color  of  the 
Applied  Water  was  removed,  and  after  400,000,000  gallons  had 
been  filtered,  ,45  per  cent. 

Seventh. — Tlie  washing  of  the  filter-bed,  viz.: — 

Our  experiments  have  shown,  I  think,  that  the  filter-bed 
could  be  very  thoroughly  washed  by  tlie  aid  of  the  mechanical 
rake  or  agitator. 

Eighth. — The  time  which  would  be  required  for  washing  the  filter- 
bed,  viz.: — 

The  average  time  required  for  washing  the  filter-bed  was 
about  eleven  (11)  minutes. 

Nintli. — Tlio  ([uantity  of  water  which  would  be  required  to  wash 
the  lilter-bed,  viz.: — 

The  quantity  of  water  required  to  wash  the  filter-bed,  based 
on  a  run  equivalent  to  a  rise  of  four  (4)  feet  of  water  in  the 
filtei'  after  the  full  capacity  had  been  reached,  averaged  about 
4.9  per  cent,  of  the  quantity  of  water  that  was  filtered  during 
each  run. 

Tenth. — The  quantity  of  water  which  it  would  be  necessarj^  to  run 
to  waste  after  washing  the  filter-bed,  viz.: — 

The  quantity  of  water  required  for  tliis  purpose  was  based 
on  the  Avater  running  to  waste  Tliirty  (oO)  Minutes,  for  the 
reason  that  I  have  previously  mentioned,  and  averaged  about 
2.!)  per  cent,  of  the  quantity'  of  water  that  was  filtered  during 
each  run. 

Eleventh. — The  length  of  lime  wliicli  the  filter  would  run  after 
starting,  before  it  would  be  necessary  to  shut  down  and  wash 
the  filter-bed,  on  account  of  the  water  gradually  rising  to  its 
prescribed  limit  in  the  filter,  on  account  of  the  filter-bed  be- 
coming gradually  clogged  up,  viz.: — 

During  the  runs  when  one-half  (.1)  grain  of  Alumina  and 
"Free  Flow"  were  used,  llie  average  lengtli  of  time  tliat  it  took 
foi'  the  water  to  rise  in  the  filtei-  four  (4)  feet  above  the  point 

18 


138  FILTRATION   EXPERIMENTS. 

wliere  it  stood  when  the  filter  first  commenced  to  discharge,  at 
its  full  capacity,  (128,000,000),  was,  since  October  17,  1893,  16 
hours  and  43  minutes.  The  length  of  time  ranged  from  13 
hours  and  22  minutes,  to  19  hours  and  44  minutes.  The  aver- 
age length  of  time  required  from  April  26,  1893,  to  Januarj- 
30,  1894,  was  16  hours  and  53  minutes,  ranging  from  6  hours 
and  27  minutes,  to  26  hours  and  53  minutes. 

During  the  runs  when  three-fourths  ( f)  of  a  grain  of  Sulphate 
of  Alumina  and  "Free  Flow"  were  used, since  October  17,  the 
average  length  of  time  was  15  liours  and  2  minutes,  ranging 
from  13  hours  and  28  minutes,  to  17  hours  and  37  minutes. 

Our  experiments  have  shown  that  the  length  of  time  which 
the  filter  will  run,  does  not  increase  in  the  same  proportion 
when  the  watei"  is  above  four  (4)  feet  that  it  does  when  the 
water  is  below  four  (4)  feet.  The  proportion  from  three  (3)  to 
seven  (7)  feet  is  about  three-fourths  (|)  of  what  it  is  below 
four  (4)  feet,  for  example,  considering  this  proportion,  the 
average  run  of  the  filter  when  one-half  (i)  grain  of  Sulphate 
of  Alumina  and  "F'ree  Flow"  were  being  used,  for  a  height  of 
six  (6)  feet  would  be  ai)proximatel3%  (,7,1-^4 '"i  ^  ''^^)  +  1'^  li- 
43  m.  —  22  h.  59  m. 

The  condition  of  the  water  in  the  River,  from  which  the 
Applied  Water  was  indirectly  taken,  since  the  exiieriments 
were  first  coinmenced,  has  been  quite  varied  ;  when  it  has  not 
been  in  its  normal  condition,  it  has  sometimes  been  at  flood 
height,  sometimes  remarkably  low,  sometimes  containing  con- 
siderable suspended  matter  that  has  been  washed  into  it  by 
heavy  rains  from  the  surface  of  the  gi-ound,  sometimes  con- 
taining considerable  suspended  matter  such  as  leaves,  etc., 
that  have  fallen  from  the  trees  and  bushes  located  along  its 
l)anks,  and  sometimes  it  has  been  remarkably  fi'eo  from  sus- 
pended matter. 

The  length  of  any  of  the  runs  of  the  filter  did  not  materially 
change  on  account  of  the  dilferent  (conditions  of  tlu*  water  in 
the  river,  with  the  exception  tliat,  occasionally  during  the 
summer  months,  after  heavy  rains,  the  length  of  time  was 
reduced  about  on(c-lialf  (t|). 

'J'welfth, — The  efl'ective  stability  of  the  quart/  and  the  supplemen- 
tary pr(;cii)i1ate  bed  : — wlM^lhcM'  it  could  be  (l(;p(;nd(id  upon  t;o 
do  its  vvojk  tlioroughly  dui-ing  tiuj  time  that  the  liiter  was  in 
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operation  or  whether  at  times  it  would  be  liable  to  crack  or 
break,  or  have  its  efficiency  reduced  in  any  manner,  viz.: — 

The  number  of  observations  that  had  been  taken  daily 
previous  to  September  G,  were  increased  on  this  date  for  the 
purpose  of  investigating  the  stability  of  the  filter-bed,  and 
the  number  of  bacterial  samples  collected  daily,  were  also  in- 
creased on  November  23,  for  the  same  reason. 

The  height  of  water  in  the  filter  was  observed  every  half- 
hour  during  the  day  and  every  hour  during  the  night. 

The  ([uantity  of  Applied  Water  flowing  into  the  filter  and 
the  color  of  the  Filtered  Water  were  observed  every  hour,  day 
and  night. 

The  results  of  ninety-two  (92)  runs  of  the  filter,  that  were 
made  during  the  time  that  these  observations  were  taken,  were 
l)lotted  in  the  manner  shown  on  Diagram  No.  1. 

Each  result  was  carefully  examined.  If  the  line  represent- 
ing the  half-hourly  and  hourly  heights  of  water  in  the  filter 
showed  a  gradual  increase  in  proportion  to  the  tiine,  without  any 
sudden  break,  it  was  considered  an  indication  that  the  supple- 
mentary precipitate  l)ed  had  not  cracked  or  broken  and  that 
the  quartz-bed  was  in  good  condition.  If  the  line  represent- 
ing the  half-hoinly  and  houily  heights  of  water  was  abruptly 
broken,  and  the  line  representing  the  liourly  quantity  of  Ap- 
plied Water  was  also  altruptly  l)roken  at  tlie  same  time,  it  was 
considered  an  indication  that  the  falling  otf  of  the  elevation 
of  the  water  in  the  filter  was  due  to  the  decrease  of  the  hourly 
quantity  of  the  Api)lied  Water,  which  was  generally  owing  to 
some  imi)ediment  having  got  into  the  meter  or  valve  on  the 
supply-pipe,  such  as  a  small  eel  or  some  other  obstruction.  The 
color  line  on  the  Diagram  being  uniform  or  nearly  so,  corro- 
borated this  supposition.  If  there  had  been  a  sudden  break 
in  the  line  representing  the  half-hourly  and  hourly  heights  of 
the  water  in  the  filter,  and  if  the  line  representing  the  hourly 
(luantity  of  Applied  Water  had  not  shown  any  change,  and 
the  line  representing  the  color  of  the  Filtered  Water  had  sud- 
denly shown  an  increase  at  the  same  time,  it  would  have  been 
considered  as  an  indication  that  the  supplementary  l)ed  had 
broken  or  that  the  quartz-bed  had  given  way.  There  was  not 
anything  of  this  kind  discovered,  however,  and  a  careful  study 
of  the  plotted  results,  as  well  as  of  the  hourly  bacterial  results, 
indicated  that  there  had  not  any  unfavorable  changes  taken 
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place  ill  the  filter-bed  due  to  cracks  or  breaks,  etc.,  with  the 
exception,  possibly,  of  what  is  shown  by  the  bacterial  results 
of  December  2!i,  which  I  have  previously  mentioned  in  detail. 

The  working  head  of  the  filter  (the  elevation  of  the  water 
above  tlie  point  where  it  stood  at  the  time  tlie  filter  first  began 
to  discharge  at  its  full  capacity),  ranged,  when  it  was  shut 
down  at  the  end  of  the  different  runs,  from  three  and  five- 
tenths  (3.5)  to  six  ((J.O)  feet.  The  bacterial  and  other  results 
obtained  were  equally  as  good  with  the  head  at  six  (6.0)  feet 
as  they  were  with  the  head  at  three  and  five-tenths  (3.5)  feet. 

Three  samples  of  the  quartz  filter-bed,  that  were  taken  at 
different  deptlis  on  August  18,  at  the  end  of  a  ruu  of  23  hours 
and  19  minutes,  after  being  treated  in  the  manner  that  such 
samples  are  generally  treated  and  cultivated  two  days,  gave 
the  following  bacterial  results  : — 


Approximate  depth  of 

Sample  below  the 

top  of  the  bed, 

in  Inches. 

Number  of  Bacteria 

in  One  Gramme 

of  Quartz. 

(Dry  Wei;Lrlit). 

2 
5  to  7 

364,000 

26,054 

2,950 

The  total  iiuml)er  of  bacteria  that  flowed  into  the  filter  with 
the  Apiilied  Water,  during  the  run  of  23  hours  and  19  minutes, 
was  about  23,710,000,000,  assuming  that  the  number  per  c.  c. 
in  the  Aj^plied  Water  was  the  same  as  was  found  in  the  sample 
of  Applied  Water  that  was  collected  at  12.  M. 

I  have  estimated,  approximately',  by  the  aid  of  the  above 
table,  that  a  layer  of  the  quart/  filter-bed  five  and  one-quarter 
(oi)  inches  deep,  extending  from  a  point  three-fourths  (f )  of  an 
inch  lielow  the  top  of  the  bed  to  a  point  six  ((i)  below  the  top, 
contained  at  the  end  of  the  run  about  twenty-four  (24)  per 
cent,  of  the  total  number  of  bacteria  tliat  had  flowed  into  the 
filter  in  the  Ap[)lie(l  AVater  during  the  run,  and  that  the  re- 
maining lower  portion  of  the  bed  contained  about  three  (3) 
per  cent,  of  the  total  number.  The  other  seventy-three  (73) 
per  cent.,  with  tlie  exception  of  about  one  (I)  per  cent,  wliich 
may  have  gone  througii  the  filter-bed  into  the  Filtered  Water, 
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was  probably  lodged  iipou  and  in  the  supplementary  gela- 
tinous precipitate  bed  upon  the  top  of  the  quartz-bed  and  in 
the  upper  three-foui-ths  (f )  inch  layer  of  the  quartz-bed. 

A  sample  of  the  Effluent  Wash  Water,  collected  at  the  end 
of  a  run  of  24  hours,  on  August  4,  immediately  after  the 
"agitator"  was  started,  at  the  time  that  the  water  was  remov- 
ing the  supplementary  gelatinous  precipitate  bed  and  when  it 
was  the  blackest  and  dirtiest,  indicated  that  a  one  and  one- 
fourth  (1^)  minutes  flow  of  this  Effluent  Wash  Water,  pro- 
vided that  the  total  number  of  bacteria  per  c.  c.  continued  to 
be  the  same  as  when  the  sample  was  taken,  would  contain  a 
number  of  bacteria  equal  to  the  total  number  that  flowed  into 
the  Alter  in  the  Applied  Water  during  the  run,  assuming  that 
the  number  in  the  Applied  Water  per  c.  c.  was  the  same  as 
was  found  in  the  12  m.  sample.  The  indicated  efficiency  of 
the  filter  during  this  run  ending  August  4,  was  about  100  per 
cent. 

Tliirteenlh. — The  loss  of  head  due  to  the  water  flowing  through 
the  /liter-bed,  screens,  and  outlet-pipe,  viz.: — 

The  average  loss  of  head  due  to  the  passage  of  the  water 
thiough  the  supplementary  precipitate  l)ed,  the  quartz-bed, 
screens,  etc.,  at  tlie  moment  wlien  the  (liter  had  readied  a 
capacity  of  12<s,0OO,O0()  gallons  pei-  Acre  per  24  houi-s,  Avas  2.44 
feet. 

Fi'om  a  mechanical  s1an(l[)oint,  the  woi-kiiigof  tlio  Experimental 
Morison  Mechanical  Filter,  tliroughout  tlie  exi)eriments,  was  very 
satisfactory. 

I  have  estimated  $0.0!)  as  tlie  cost,  per  1,00(),()()()  gallons,  of  oper- 
ating a  Morison  iMechanical  Filter  IMaiit  (having  an  eflcctive  ca- 
pacity of  15,000,000  gallons  per  24  liouisj,  throughout  the  year. 

Removal  of  Water  1>acteria  by  Subsidence  and  FLOw^ 

During  our  filtration  experiments,  at  different  times  in  April, 
May,  July,  August  and  8ei)toml)er,  23  samples  of  the  Pawtuxet 
Itiver  Water  were  taken  at  the  same  time  (alxiut  12  M.),  that  the 
r(;gular  samples  of  Ajijilied  Water  were  taken.  It  was  found  from 
these  sainiiles,  after  a  cultivation  of  about  4H  hours,  that  40  per 
cent,  of  the  bacteria  was  removed  from  the  River  Water  before  it 


FILTRATION   EXPERIMENTS.  143 

reached  the  Applied  Water  tap.  The  River  Water  travelled  in 
its  course  to  the  Applied  Water  tap,  at  the  rate  of  9,000,000  gallons 
per  24  hours,  throuiih  a  thirty-six  (oG)  inch  pipe  one  hundred  and 
fifty  (150)  feet  long,  a  settling  basin  having  a  capacity  of  5,850,000 
gallons,  a  thirty  (30)  inch  pipe  one  hundred  and  seventy-three  (173) 
feet  long,  a  three-sixteenths  (-j\)  inch  mesh  screen,  a  pump-well 
having  a  capacity  of  18,000  gallons,  four  (4)  pumps,  a  thirty  (30) 
inch  pipe  two  hundred  and  seventy  (270)  feet  long,  and  at  the  rate 
of  14,400  gallons  per  24  hours,  through  a  two  (2)  inch  pipe  one 
huiulred  and  fifty  ( 150)  feet  long.  Samples  of  the  River  Water 
and  Applied  Water,  were  also  taken  on  June  1,  hourly  from  8  a.  m. 
to  3  P.  M.  inclusive,  for  the  same  purpose  mentioned  above,  and 
undei'  the  same  conditions,  and  it  was  found  that  the  average  re- 
duction of  the  River  Water  bacteria  on  this  day,  in  its  course  to 
the  Applied  Water  tap,  was  thirty-nine  (39)  per  cent.  As  there 
were  one  or  more  springs  found  in  the  bottom  of  the  settling 
l)asin  during  its  construction,  I  should  saj',  taking  into  considera- 
tion some  measurements  that  I  have  made,  that  it  is  possible, 
though  hardly  probable,  as  the  surface  of  the  water  in  the  settling 
basin  was  kept  practically  at  the  same  height  as  the  surface  of  the 
water  in  the  river,  that  5  per  cent,  of  the  water  flowing  into  the 
basin,  per  24  liours,  maj'  have  flowed  in  through  subterranean 
sources. 

Finis. 

I  have  consulted  in  legard  to  the  J>acteriological  Work,  nearly 
every  day,  while  the  experimental  filtration  work  was  in  progress, 
with  Dr.  C.  V.  Chapin,  Superintendent  of  Health,  with  the  exception 
of  about  six  weeks,  when  he  was  confined  to  his  house  by  illness  or 
was  out  of  town.  I  am  much  indebted  to  Mr.  George  W.  Fuller, 
in  charge  of  the  Experimental  Station  of  the  Massachusetts  State 
Board  of  Health  at  Lawrence,  Mass.,  for  information  that  he  has 
furnished  me  from  time  to  time,  in  regard  to  the  methods  that  are 
followed  in  the  cultivation  of  bacteria  at  that  station.  I  am  also 
indebted  to  Professor  J.  H.  Apploton  of  Brown  Tniversity,  Pro- 
fessor Charles  A.  Doremus  of  the  College  of  the  City  of  New  York, 
and  Professor  T.  M.  Drown  and  INIrs.  E.  H.  Richards  of  the  Massa- 
chusetts Institute  of  Teclmology,  for  advice  relative  to  some  of  the 
chemical  problems  that  were  encountered  in  the  course  of  the 
work,  and  to  Dr.  G.  T.  Swarts,  Medical  Inspector,  Professor  H.  C. 
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Ernst  of  the  Harvard  University, Medical  School,  Professor  E.  K. 
Dunham  of  the  Carnegie  Laboratory,  and  Professor  T.  M.  Prudden 
of  Columbia  College,  for  advice  in  connection  with  the  bacterio- 
logical work. 

Attention  is  called  to  the  appendix  of  this  report  containing  a 
report  of  Professor  T.  M.  Drown,  and  a  number  of  letters,  refer- 
ences and  tables,  germane  to  the  subject  of  the  chemical  purifica- 
cation  of  water. 

Mr,  James  A.  McKenna  of  the  Citj'  Engineer's  Department,  had 
charge,  during  the  experimental  filtration  Avork,  of  operating  the 
different  experimental  filters  and  collecting  the  samples  of  water 
at  Pettaconset  Pumping  Station. 

Respectfully  submitted, 

EDMUND  B.  WESTON, 

Assistant  Enyineer  in  cliarye  of  Water  Departnieiit. 
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Appendix. 

To  THE  Report  of  Edmund  B.  Weston,  C.  E.,  upon  the  Results  Ob- 
tained AviTH  THE  Experimental  Filters  at  the  Pettaconset  Pumping 
Station,  of  the  Providence  Water  Works,  containing:— 

Report  of  Professor  Thomas  M.  Drowu,  upon  the  analj'^sis  of  a  sample  of 
Pawtnxet  River  Water,  before  and  after  adding  one-half  (i)  grain  of  Sulphate 
of  Alumina. 

Letters  from  the  Hartford  Steam  Boiler  Inspection  and  Insurance  Co. 

Letter  from  Dr.  C.  V.  Chapin,  giving  information  relative  to  "mechanical 
filtration,"  obtained  by  personal  inquiries,  inspection  and  correspondence. 

Extracts  from  two  papers,  published  in  the  Transactions  of  the  American 
Society  of  Civil  Engineers,  relative  to  the  use  of  Alum  in  the  purification  of 
water. 

Extracts  from  an  article,  published  in  the  Chemical  News,  relative  to  ex- 
periments with  Alum  Baking  Powders,  etc.,  etc. 

Letter  from  Professor  C.  A.  Doremus,  relative  to  the  action  of  purified 
waters  ui)on  boiler  scale. 

Letter  from  the  Treasurer  of  the  Providence  Dyeing,  Bleaching  and  Cal- 
endering Co.,  relative  to  experience  with  filtered  water  in  boilers  and 
wrought  iron  pipes. 

Table  giving  the  grains  per  gallon  of  "Alumina"  and  "Sulphuric  Acid," 
which  are  contained  in  14G  Mineral  Springs  of  the  United  States. 

Table  giving  the  grains  per  gallon  of  "Alumina"  and  "Sulphuric  Acid," 
which  are  contained  in  some  Natural  Waters  in  Massachusetts. 

Table  showing  the  Number  of  Times,  during  15  Winters,  from  1880-81  to 
1804-95  inclusive,  that  periods  occurred  (Number  of  days  without  intermis- 
sion), of  1  day  and  More,  when  the  Daily  Mean  Temperature  was  32°  and 
Less,  at  Providence,  R.  I. 

Table  showing  the  Normal  Mean  January  Temperature  in  Degrees  F.,  of  a 
number  of  European  cities  and  at  Providence,  R.  I.  Also,  the  Normal  Mean 
Temperature  at  Providence,  R.  I.  for  December  and  February. 

Table  showing  the  Number  of  Times  and  the  Number  of  Days  in  each 
Period  during  each  Winter  from  1879-80  to  1880-87  and  from  18S8-89  to  1892-93 
that  the  Hope  Reservoir  of  the  Providence  Water  Works  was  Frozen  Over. 
Also,  the  Date  that  the  Reservoir  was  Frozen  Over  the  First  Time  during 
each  Winter  and  the  Last  Time  that  Ice  was  visible,  and  the  Total  Number  of 
Days  that  the  Daily  Mean  Temperature  was  32°  and  Less. 

Cost  of  Mechanical  and  Natural  Filtration. 

1'.) 


146  FILTRATION  EXPERIMENTS. 

Report  of  Professor  T.  M.  DroxDn. 

Mk.  J.  Herbert  Shedd, 

City  Engineer,  ' 

Providejice,  Ehode  Island. 
Dear  Sir  : 

At  your  request  I  have  made  experiments  to  determine  the  effect 
of  the  addition  of  one-half  grain  of  sulphate  of  alumina  to  Paw- 
tuxet  River  Water,  and  I  give  you  herewith  the  results  of  the  in- 
vestigation. 

The  sulphate  of  alumina  sent  me  had  the  following  composition  : 

t)ne-half  grain  con- 
Per  cent.  tains  in  grains. 

Insoluble  residue 0.52  0.0020 

Alumina  (AU  O3) 15.78  0.0789 

Sulphuric  acid  (SO3)   30.70  0.1840 

AVater  (by  difference). . 46.!)1  0.2;J45 


100.00  0.5000 

The  Pawtuxet  River  water  contained,  after  being  filtered  through 
a  double  thickness  of  Swedish  paper,  the  following  mineral  sub- 
stances : 

Parts  per  100,000.       Grains  per  gallon. 

Silica ;]833  .2238 

Ferric  oxide  (Feg  O3) 0507  .0331 

Alumina  (AU  O3) 0500  .0292 

Lime  (Ca  O)." 4307  .2550 

Sulphuric  acid  (S  O3) 5357  .3129 

Tliis  filtered  water  was  ti-eated  with  a  solution  of  the  sulphate 
of  alumina  in  the  proportion  of  half  a  grain  of  the  sulphate  to  the 
gallon,  and  agitated  foi-  about  one  minute.  The  very  slight  fUxMiu- 
lent  precipitate  produced  was  filtered  off  through  a  double  thick- 
ness of  filter  paper.     The  filtrate  had  the  following  composition  : 

I'arls  per  10(i,iii)(i.       ( irainH  jicr  gallon. 

Silica  (Si  Ooj 3S0(i  .2257 

Perric  oxide  (Fe„  ()3J 0107  .0098 

Aliniiina  (AU  (>3) 1000  .0584 

IJmc  (Cat >).'... 4433  .2588 

Sulphuric  acid  (8  O3J 8928  .5214 
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On  conipaiing-  these  two  anal^'ses  it  will  be  seen  that  silica  and 
lime  are  practically  the  same  in  both,  tliat  the  iron  is  notably  less 
in  the  water  which  has  been  treated  by  the  sulphate  of  Jilumina, 
and  that  the  alumina  and  sulphuric  acid  are  both  consideraV)ly 
higher.     The  amounts  are  as  follows  : 

(Jrains  per  tjallon. 

Ferric  oxide,  decrease Ol*33 

Alumina,  increase 020-2 

Sulphuric  acid,  increase 2085 

The  cause  of  the  decrease  of  the  amount  of  iron  is  the  partial 
removal  of  the  coloring  matter  of  the  water  by  the  precipitated 
alumina.  The  coloring  matter  of  brown  waters  is  composed  of 
organic  matter  and  ii-on,  and  when  the  organic  matter  is  removed 
bj'  the  mordanting  power  of  the  alumina,  the  iron  oxide  is  pre- 
cipitated, having  notliing  to  keep  it  in  solution.  This  is  a  fact 
which  I  have  frequently  observed  in  treating  brown  waters  with 
alumina. 

The  amount  of  sulphuric  acid  in  the  filtei-ed  water,  after  treat- 
ment with  sulj)hate  of  alumina,  should  be  the  amount  in  the  sul- 
phate in  addition  to  that  in  the  original  river  water.  In  the  actual 
determinations  made,  the  amount  of  sulphuric  acid  is  slightly 
higher  than  the  calculated  amount,  but  not  more  than  may  be 
attributed  to  the  limits  of  accuracy  of  the  analytical  processes. 

(irains 
per  jjallon. 

Sulphuric  acid  after  treatment  with  Sulphate  of  Alumina.      O.o214 
Ditto,         in  original  water 0.3120 

Increase  due  to  the  Sulphate  of  Alumina 0.2085 

Amount  of  Sulphuric  acid  in  one-half  grain  of  Sulphate (^       q  -iqiq 
of  Alumina ) 

The  increase  in  the  amount  of  alumina  in  the  water  after  treat- 
ment with  sulphate  of  alumina  and  filtering,  is  (».O202  grain  per 
gallon.  The  amount  of  alumina  added  in  one-half  grain  of  the 
sulphate  is  0.078!)  grain.  This  would  indicate  that  somewhat  over 
one-half  of  the  sulphate  was  decomposed,  and  its  alumina  precipi- 
tated ;  the  remaining  portion  passing  into  solution.     Thus: 

(irains. 

Amount  of  alumina  in  one-half  grain  of  sulphate 0.078lt 

Amount  of  alumina  in  one  gallon  of  liltcrcd  rivci-  water...      0.02'.i2 

Total 0.1U81 
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Amount  of  alumina  in  one  gallon  of  water  after  treat-  |^  ^  o-q,i 

ment  with  sulpliate  and  filtering- )  '  '  "^ 

Amount  of  alumina  precipitated 0.0497 

Increase  of  alumina  in  water  after  treatment  with  sul-  ]^  ^  r.,^^^ 

phate  and  filtering j  •-'-' 

I  do  not  attach  any  greater  importance  to  these  determinations 
of  alumina  than  to  show  what  took  place  in  this  single  experiment. 
I  am  inclined  to  think  from  similar  exiieriments  which  I  have 
made  from  time  to  time,  that  the  amount  of  alumina  precipitated 
when  a  weakly-alkaline,  natural  surface-water  is  treated  with  a 
minute  amount  of  sulphate  of  alumina  is  dependent  on  time,  on 
the  amount  of  agitation,  and  also  on  the  degree  of  alkalinity  of  the 
water,  which  maj^  vary  from  time  to  time.  I  think  also  that  the 
precii^itated  alumina  sometimes  is  redissolved  in  the  water,  in  part 
at  least,  on  long  standing,  particularly^  when  the  water  has  not 
been  completely  decolorized  by  the  alumina.  It  is  not  safe  to 
reason  a  priori  from  our  knowledge  of  what  takes  place  in  moder- 
ately dilute  saline  solutions  to  what  will  take  place  in  excessively 
dilute  saline  solutions  in  water  containing  considerable  organic 
matter. 

Under  the  conditions  employed  in  this  experiment  the  results 
show  that  there  is  more  alumina  in  the  water  after  treatment  witli 
sulphate  of  alumina  and  filtration  than  there  was  in  the  natural 
water.  This  increase  is  0.0292  grain  per  gallon,  which  happens  to 
be  the  amount  present  in  the  original  water. 

As  to  the  condition  in  which  the  alumina  is  combined  in  the 
watei',  whether  in  its  original  form  .as  sulphate,  or  in  some  other 
combination,  it  is,  I  think,  impossible  to  say.  The  usual  disposal 
of  the  acid  and  basic  radicals  among  each  other,  as  the  result  of 
an  analysis  of  the  solid  residue  of  evapoi'alion  of  a  Avatei',  is  largely 
speculative,  and  does  not  throw  mncli  light  on  the  condition  of 
these  substances  when  in  solution. 

I'he  increase  of  sulplniric  acid  in  the  water  after  treatment  with 
sulphate  of  alumina  might  be  a  positive  disadvantage  when  used 
for  Ijoilcis,  if  tlie  water  contained  sufficient  lime  to  combine  with 
the  increased  amount.  In  the  case  of  the  Pawtuxet  River  water 
tlie  amount  of  lime  is  only  slightly  in  excess  of  tliat  i-equired  by 
the  sulpliuric  acid  naturally  piesent  in  the  watei',  so  that  the  in- 
crease; of  sulphni'ic  acid  afl<M-  tr(!atmenl  with  sulphate,  of  alumina 
can   only   fonn   ;i   very  small    ainoiinl    of   ;i(hlil  ioiiMJ    iK)il<',r  scale. 
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From  the  aiicilyses  I  ealculato  that  it  woiihl  require  tlio  evapora- 
tion of  5,000  gallons  of  water,  after  treatment  with  sulphate  of 
alumina,  to  <i;ive  one  ounce  of  additional  boiler  scale  of  sul[)liatc  of 
lime.  A  boiler  evaporating  10,000  gallons  in  24  hours  would  thus 
aceunmlate  a  scale  of  one  pound  of  sulphate  of  lime  in  eight  days, 
over  and  above  the  amount  produced  by  the  use  of  untreated  Paw- 
tuxet  River  water. 

Finally  I  liave  determined  the  effect  on  the  color  of  the  water 
by  treatment  with  sulphate  of  alumina.  I  found  that  the  use 
of  one-half  grain  of  the  sulpluJte  reduced  the  color  from  0.45  to 
0.18.  One  grain  to  the  gallon  rendered  the  water  practically  color- 
less, namely,  0.02,  and  two  grains  reduced  the  color  to  0.01.  These 
figures  refer  to  the  standards  of  color  used  by  the  jMassachusetts 
State  Board  of  Health. 

THOMAS  M.  DROWN. 
Massachusetts  Institute  of  Technology. 

Boston,  July  12th,  18!)3. 

[In  the  above  report  Professor  Drown  uses  the  term  "sul[)huric 
acid"  for  S  O3.  He  probablj'  makes  use  of  the  term  in  a  popular 
sense,  as  in  reality  SO3  is  "sulphuric  anhydi-ide"  or  "sulphur 
trioxide."     The  correct  sj'mbols  foi"  sulphuric  acid  are  H.,  SO^.] 

E.  B.  \V. 


Copied  Letter. 

Hartford  Steam  Boiler  Inspection  and  Insurance  Co. 

llAKTFoHD,  Conn.,  April  15,  is'.i:]. 
Chemical  Department. 
^Vnalysis  No.    .  . . 

J.  M.  Allen,  Esq.,  President, 

Hartford  Steam  Boiler  Inspection  aiid  Insurance  Co., 
Hartford,  Conn. 
Dear  Sir  : 

Your  note,  with  letter  of  Chas.  \'.  Chapin  of  Providence,  to  you, 
making  in([uiry  concerning  the  elfect  of  alum  treated  waters  on 
steam  boilers,  has  Just  been  received. 
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Aliiiii,  being  a  sulpliate  with  an  acid  reaction,  is  much  more  in- 
jurious to  a  boiler  than  any  of  the  salts  ordinary  found  in  waters 
that  are  inclined  to  cause  corrosion :  and  the  presence  of  a  small 
excess  of  unchanged  alum  in  a  water  will  sijeedily  cause  quite 
serious  corrosions,  particularly  if  confidence  in  the  improved 
quality  of  the  water  causes  the  boiler  user  to  blow  off  and  so 
change  the  water  much  less  frequently  than  before,  so  that  tlie 
alum  solution  becomes  more  and  more  concentrated. 

I  have  met  quite  a  number  of  cases  where  boilers  are  rapidly 
rusted  by  alum  treated  waters,  even  in  regions  of  "hard"  lime 
bearing  waters,  where  the  alum  treatment  is  most  efficacious. 

In  order  to  completely'  purify  a  water  bj'  anj^  of  tlie  alum  pro- 
cesses, it  would  appear  that  the  alum  should  be  very  slightly  in 
excess  to  insure  perfect  results,  and  it  seems  probable  that  in  New 
England  waters  wliich  often,  and  sometimes  with  quite  rapid 
variation,  contain  but  the  slightest  amount  of  Lime  Carbonate, 
and  of  such  organic  matter  on  which  an  alum  coagulation  largely 
depends,  the  excess  of  alum  without  great  care  might  be  consider- 
able. 

However,  corrosion  from  the  use  of  alum  is  not  so  general  as 
might  be  supi)osed,  and  I  attribute  this  to  be  because  either  the 
alum  is  generally  used  in  insufficient  amount  to  entirely  clear  the 
Avater,  or  that  the  water  either  naturallj^  contains  soluble  alkalies, 
or  the  rather  general  use  at  pi'eserit  of  Soda  Ash  and  other  alka- 
line solvents  in  boilers  prevents  injurious  action  of  any  alum  in 
the  water. 

Lime  Sulphate,  a  product  of  the  use  of  the  alum  process,  is  so 
appreciably  soluble  in  water  as  to  cause  trouble  from  formation  of 
hard  and  intractable  scale,  second  only  to  the  alum  itself.  I  should 
not  consider  it  safe,  where  alum  purification  is  emploj^ed,  to  run  a 
boiler  without  a  sufficiency  of  Soda  Ash  or  similar  boiler  com- 
pound, to  keep  the  water  slightly  alkaline,  i  to  1  lb.  i^er  1,000  gal- 
lons would  be  sufficient  in  New  England,  and  would  also  decom- 
pose the  Lime  Sulphate  to  the  nianageal)l(;  Carboiuilc.  If  a  red- 
disli  powdery  deposit  (iron  rusi  fi-oin  alum  corrosion)  is  noted, 
more  Soda  Ash  should  be  used. 

Respectfully, 

GEORGE  II.  SEYMS,  Chemist,  (Signed) 

IlarH'ord  Stciam  IJoihir  Inspection  and  Insniaiice  Co. 


FILTRATION    EXPERIMENTS.  151 

Copied  Letter, 

Hartford  Steam  Boiler  Inspection  and  Insurance  Co. 
Southeastern  Department, 

B.  F.  Johnson,  Chief  Iiispectoi-, 

Atlanta,  Georgia,  June  -7,  18!Jo. 
Chas.  V.  Chapin, 

Siqyt.  Board  of  Health,  Providence,  R.  /. 

Dear  Sir  : 

Your  letter,  of  June  10th  at  hand,  asking  for  information  regard- 
ing the  filtering  system  used  by  this  cit}'. 

I  have  most  of  the  boilers,  in  this  city,  insured  and  under  my 
charge.  Thus  far,  have  been  unable  to  find  any  bad  effect  on  tlie 
iron  or  steel,  from  the  alum  used  in  purifying  the  water.  There 
being  no  corrosion  or  cutting,  that  I  considered,  came  from  the 
alum. 

I  have  been  inspector  for  the  Hartford  company,  nearly  six 
years,  and  have  had  the  boilers  under  mj'  charge  ever  since. 

We  have  only  had  two  batteries  of  boilers,  in  this  city,  that  have 
ever  given  us  any  trouble  in  the  way  of  corrosion  or  pitting. 
These  batteries  of  boilers  were  located  in  different  parts  or  the 
city  and  were  on  the  end  of  pipe  lines.  Very  little  water  was  used 
from  the  street  mains,  except,  what  was  used  at  these  plants  and 
most  of  the  corrosion  and  pitting  was  due  to  rust  and  sediment, 
that  settled  in  the  mains.  When  valves  were  opened  up,  it  was 
carried  on,  through,  into  the  boilers. 

Some  time  ago,  one  of  the  locomotives  used  for  shifting  cars,  in 
this  city,  gave  way  in  the  tire-box. 

There  was  a  statement  in  the  papers,  that  it  was  caused  by  the 
alum  used  for  liltering  the  water  that  cut  away  the  stay-bolts  anil 
caused  the  lire-box  to  let  go.  This  statement  was  not  true.  Tlie 
stay-bolts  were  broken  off,  by  tlie  jar  and  long  service.  Scarcely 
any  cutting  could  be  found  on  the  stay-bolts. 

Respectfully  you  is, 

i;.  V.  .lonxsoN. 
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Copied  Letter. 

Hartford  Steam  Boiler  Inspection  and  Insurance  Co. 

Hartford,  Conn.,  July  17,  1893. 
John  A.  Coleman,  Esq., 

41  Wilcox  Bldg.,  Providence,  R.  I. 

Dear  Sir  : 

The  question  in  regard  to  the  percentage  of  alum  in  a  gallon 
of  water  that  would  be  injurious  to  a  boiler,  was  referred  to  the 
undersigned  by  our  2d  Vice  President  Mr.  F.  B.Allen.  I  immedi- 
ately called  the  attention  of  our  Chemist  to  the  subject  and  he 
replied  that  in  his  judgment  one-half  grain  of  alum  in  a  gallon  of 
water  would  not  be  injurious  and  would  have  no  appreciable  effect 
on  the  boiler.  This  report  we  supposed  you  had  received,  but  it 
seems  j'ou  had  not.  Large  quantities  of  alum  in  water,  particularly 
water  that  has  liine  in  solution  is  not  a  good  thing,  as  a  resultant 
of  the  use  of  alum  under  such  circumstances  would  be  an  increased 
amount  of  lime  sulphate  in  the  water,  which  produces  a  hard  scale, 
so  troublesome  in  some  parts  of  New  England  ;  but  one-half  grain, 
I^er  U.  S.  gallon  in  our  judgment,  would  do  no  harm. 

Ti'uly  yours, 

J.  M.  ALLEN,  President. 


Cojned  Letter. 

Health  Department,  Office  Superintendent  of  Health, 

City  Hall,  Providence,  June  11,  1894. 
Dear  Mr.  Weston  : 

In  1889  I  visited  Long  l>ranch  and  e.xaniinc^d  a  lillcr  lliei'c  in 
operation  in  wliicli  alum  was  used  as  a  coagnlcnl.  There  was  no 
taste  ol"  aiuni  in  llie  water  and  I  questioned  a  inunlxM- of  people 
that  1  met  at  th(;  hotel  and  other  i)laecs  as  to  the  j)i'esenceof  alum 
in  the  water  and  all  ehiimed  tliat,  they  had  never  noticed  it.  I 
was  referred  I'oi'  further  infoi-mation  to  I)i'.  Ihiiit  vvhosc^  statement 
you  will  find  on  [>age  -V.)  of  my  report  for  J 88!).* 

I  at  that  lime  wi-ote  to  the  health  oiTicers  of  places  u.sing  water 
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that  had  been  treated  by  alum,  and  received  answers  which  3'ou  will 
find  in  the  Report  named.  Alum  has  also  been  used  for  some  years 
at  Newport,  though  somewhat  irrej^ularly,  and  I  have  repeatedly 
questioned  Newport  physicians  in  regard  to  its  effect  upon  the 
users  of  the  water,  and  they  all  say  that  they  have  never  noticed 
any  deleterious  effects.  During  180:5  I  wrote  to  the  health  officers 
of  some  forty  or  fifty  towns  using  alum-treated  water,  and  received 
replies  from  the  following  places  :  Atlanta,  Ga.;  Bordentown,  N.  J.; 
Chattanooga,  Tenn.;  Elgin,  111.;  Exeter,  N.  H.;  Independence,  Kan.; 
Lakewood,  N.  J.;  Little  Rock,  Ark.;  Macon,  Ga.;  Mt.  Clemen.s, 
Mich.;  Mt,  Pleasant,  la. ;  New  Orleans,  La.;  Ottuniwa,  la.;  Owego, 
N.  Y.;  Porterville,  Cal.;  Richfield  Springs,  N.  Y.;  St.  Thomas, 
Ont.;  Somerville.  N.  J.;  Sidne}',  O.;  Trenton,  Mo.;  Tuckhannock, 
Pa.;  Waterloo,  la.  In  no  case  were  any  ill  effects  attributed  to 
the  use  of  water  which  had  been  treated  with  alum  and  filtered. 
In  many  instances  it  was  stated  that  the  effluent  water  had  been 
tested  by  competent  chemists  and  no  alum  found.  In  one  or  two 
instances  it  was  stated  that  alum  had  occasionally  been  found  in 
the  water,  but  the  amount  was  small  and  no  bad  results  had  been 
noticed.  I  made  particular  inquiries  at  Lakewood,  N.  J.,  through 
a  friend  who  was  passing  the  winter  there.  He  saw  the  best 
physicians  and  examined  into  the  subject  quite  carefully,  and. 
stated  it  was  the  unanimous  opinion  that  the  filtration  of  water  by 
the  113'att  process,  in  which  alum  is  used  as  a  cbagulent,  resulted 
only  in  its  improvement. 

During  Juno  of  last  year  I  visited  Chattanooga  and  Atlanta, 
and  had  personal  interviews  w'itli  the  health  officers  and  other  per- 
sons in  both  places,  and  their  opinion  as  to  the  harmle.ssness  of 
using  the  water  was  the  same  as  that  expressed  in  1889.  During 
tlie  visit  I  paid  particular  attention  to  the  effect  of  the  filtered 
water  upon  boilers.  At  Cliattanooga  I  visited  a  planing  mill,  an 
ice  factory,  two  flour  mills,  and  the  power  plant  of  the  street  rail- 
way company  ;  and  all  these  users  of  steam  were  emphatic  in  their 
statements  that  the  use  of  the  filtered  water  did  not  produce  either 
scale  or  corrosion  and  were  all  highly  pleased  with  the  process  of 
filtering  because  the  sediment  was  so  much  less.  At  Atlanta,  I 
visited,  among  other  places,  two  of  the  largest  cotton  mills,  a  paper 
mill,  two  ice  factories,  and  the  power  plant  for  the  street  railway'. 
All  the  parties  visited  made  statements  similar  to  those  made  l)y 
the  users  of  steam  at  Chattanooga.  I  saw  also  the  boiler-makers 
there  who  do  most  of  the  repairing  and  they  also  said  that  it  was 
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theii'  opinion  that  lillration  iniprovetl  the  Avatei'  and  that  the  use 
of  alum  was  never  the  cause  of  corrosion.  The  letter  which  I 
received  from  the  inspector  of  the  Hartford  Steam  Boiler  Inspec- 
tion Company  in  Atlanta,  I  have  already  given  to  you. 

Youi-s  truly,, 

CHARLES  V.  CHAPIN. 

"  The  following  letters  were  copied  from  Doctor  Chapin's  Report 
for  188!) : 

Chillicothe,  Mo.,  Nov.  2,  1881). 

Dr.  Chapin,  SupH.  Health. 
Dear  Sir  : 

Yours  of  29th  received.  In  reply  I  will  say  that  I  have  called 
upon  all  of  the  physicians  of  our  city  to  ascertain  if  possible 
whether  or  no  their  attention  had  been  called  to  the  matter  of 
alum  in  water,  and  as  to  whether  there  liad  been  any  complaint  as 
to  the  purity  of  the  water  furnished  our  city.  The  prevailing 
opinion  of  our  j)hysicians  and  peoijle  is  that  the  water  furnished 
by  the  water  works  is  far  superior  to  any  Avell  water  that  we  have 
in  the  city.  As  for  mj'^self  and  family,  we  use  the  water,  and  I 
liave  found  no  reason  for  complaint.  We  have  made  no  analysis 
of  tlie  water,  but  as  my  attention  has  been  called  to  the  matter  by 
your  letter,  I  shall  attend  to  the  matter  and  give  it  a  fair  test. 
Undoubtedly,  if  alum  is  present  in  the  watei",  it  will  be  injurious 
to  the  extent  of  amount  present. 

Yours  truly, 

S.  M.  BEEMAN,  Health  Officer. 

Chattanooga,  Tenn.,  Nov.  1,  1880. 

Dr.  Charles  V.  Chapin,  City  of  ProvldGnce. 
Dear  Sir  : 

VoiirsoC  Iho  2'.)lli  ultimo  to  liand.  In  r(!gai'd  1o  the  influence  or 
<;lfect  of  alum  in  our  lilters,  I  b(\g  leav(;  to  say  tliat  tlioy,  the  filters, 
liave  boon  in  us(;  in  this  city  about  two  years.  Prioi-  to  that  time 
we  took  oui-  watei'  straight,  without  filtering.  Since  the  water 
company  have;  i)ut  in  tlieir  filters  I  have  noticed  no  increase  in  the 
amount  of  sickness  or  in  deatli  rate  in  our  city,  l>ut,  on  tlie  con- 
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trary,  we  are  improving-.     Our  water  company  are  using  tlie  Na- 
tional filter,  but  I  do  not  know  to  what  extent  thej'  use  alum. 

Yours  respectfully, 

J.  L.  GASTOX,  M.  D.,  President  Board  of  Health. 

99  E.  Mitchell  Street,  Atlanta,  Ga.,"^ 

Oct.  ;U,  1S89.  j 

Charles  V.  Ghapin,  M.  D., 

Superintendent  of  Health,  Providence,  R.  J . 

My  Dear  Sir  : 

In  answer  to  your  inquiry  of  the  28th  instant,  I  will  state  that 
the  Hyatt  sj'stem  of  filti-ation  has  been  in  use  in  this  city  for 
about  two  years.  A  small  portion  of  alum — never  e.xceeding  one 
grain  to  the  gallon — is  automatically  injected  into  the  water  just 
before  it  enters  the  filters.  It  serves  the  purpose  of  a  coagulant, 
and  it  is  claimed  that  no  part  of  it  passes  out  of  the  filters  with 
the  clarified  water.  Certainly  no  part  appreciable  to  the  senses 
remains.  I  have  used  the  liltei-ed  water  and  no  other  in  my  familj'" 
constantly,  and  have  seen  no  evil  effects  from  it.  In  a  large  gen- 
eral practice  of  medicine  I  have  never  heard  any  complaint  or  ob- 
served any  disorder  that  I  could  ascribe  to  it.  The  water  is  of 
crystal-like  clearness,  is  sparkling  and  palatable  to  a  grateful 
degree. 

Yours  truly, 

JAMES  B.  BAIRD. 


Long  Branch,  N.  J.,  Feb.  15,  ISOO. 

Dr.  Charles  V.  Chapix. 

Dear  Sir  : 

T  have  not  seen  or  heard  of  any  deleterious  or  injurious  ofTeets 
from  the  use  of  alum  in  purifying  city  water. 

Respectfully, 

S.  11.  HUNT. 
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Extracts  from  two  papers,  relative  to  the  use  of  Alum  in  the 
purification  of  luater,  published  in  the  IVansactions  of  the  Aineri- 
can  Society  of  Civil  Engineers. 

Vol.  XXX.,  1893.  Experiences  had  during  the  Last 
Twenty  Years  with  Water  Works  having  an  Underground 
Source  of  Supply.  Bj^  B.  Salbach,  Baumtli  at  Dresden,  Saxony, 
Germany. 

The  results  found  at  the  water  works  built  by  the  author  for  the 
city  of  Groningen,  in  Holland,  will  be  of  general  interest. 

After  heavj-  rain  storms,  and  during  spring  freshets  in  the  river, 
the  water  is  colored  brown  by  turf  bogs  situated  further  up  stream 
and  retains  its  yellowish-brownish  color  after  filtration,  although 
otlierwise  clear.  To  remove  this  color,  a  small  quantitj"  of  alum  is 
added  to  it  by  a  small  pump,  while  on  its  way  to  the  settling  basins. 
This  addition  of  a  saturated  solution  of  alum  amounts  to  about  1 
to  10,000  or  1  to  20,000,  of  water.  In  the  settling  basins  the  alum 
is  speedily  distributed  throughout  the  mass  of  water  and  greatly 
aids  its  clarification.  The  coloring  matter  contained  in  the  water, 
principally  iron,  is  precipitated,  and  the  water,  after  settling  from 
12  to  14  hours  and  being  filtered,  becomes  entirely  clear  and  with- 
out color.  A  chemical  examination  of  tlie  filtered  water  shows 
that  the  alum  disappears  from  the  water  after  clarification,  and 
that  the  sulphuric  acid  contained  in  the  water  is  increased  by  a 
minute  and  hardly  perceptible  amount.  A  very  important  result 
was  proved  by  the  experiments  of  Professor  Dr.  von  Calcar,  of 
Groningen,  viz.,  that  during  this  operation,  every  trace  of  bacterial 
life  had  vanished. 

The  system  has  been  tried  at  this  place  for  KJ  years  and  may,  in 
other  like  cases,  bo  of  great  service. 

Vol.  XXI.,  18S9.  The  Vicksburg  Settling  Basins.  By 
Clarence  Delafield,  M.  Am.  Soe.  C.  E. 

(Ordinarily,  the  water  is  now  found  clear  and  admirable  i'oi-  use^ 
but  at  times,  when  the  stain  of  the  swamps  is  in  solution,  a  small 
amount  of  either  alum  or  perchloride  of  iron  is  found  necessary  to 
convert  it  into  a  form  which  can  be  i-emoved  by  precipitation  or 
filtration.  A  solution  of  alum  is  now  used,  which  is  introduced 
in  absolute  (juaiilily  from  a  lank  conriccl<'d  l)y  a  pii)e  to  the  suc- 
tion  main  of  vi^rtical   |)umps,  thus  intimately  mixing  it  with  the 
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entire  l)o<ly  of  water,  and  presenting  everj'  portion  to  its  clioiiiir'al 
action.     The  result  is  absolutelj^  clear  water. 

The  percentage  of  alum  used  is  about  one  grain  to  the  gallon, 
and  it  is  entirely  inert  and  harmless,  even  if  not  doing  its  proper 
duty. 

These  works  have  now  been  in  u.se  several  months,  and  the 
water  delivered  to  consumers  is  giving  perfect  satisfaction. 


Extracts  from  an  article  published  in  the  Chemical  News  of 
December,  1888. 

Experiments  upon  Alum  Baking-Powders,  and  the  Effects 
UPON  Digestion  of  the  Residues  left  therefrom  in  IJread. 
IJy  Professor  J.  W.  Mallet,  University  of  Virginia. 

Experiments  upon  the  Influence  on  Digestion  of  Moderate  Doses 
of  Aluminum  Hydroxide  and  Aluminum  Phosphate  Swallowed 
shortly  before  or  alone/  with  Food. 

Having  been  interested  by  the  results  of  a  few  experiments  made 
in  my  own  person  a  year  or  two  ago  on  the  apparent  interference 
with  digestion  of  these  substances,  I  have  tried  a  larger  number 
of  such  experiments  under  more  carefullj^  noted  conditions  and 
with  definite  quantities  of  the  materials  used,  in  order  to  test 
directly  the  physiological  effect  of  the  residues  from  alum  baking- 
powders,  so  far  as  this  can  be  determined  by  their  action  in  the 
case  of  a  single  person. 

The  experiments  were  made  with  intervals  of  three  or  four  daj's 
between  them  ;  the  food  taken  was  of  various  kinds,  but  always 
simple  and  wholesome,  and  not  likely  of  itself  to  produce  disturb- 
ance of  digestion  ;  there  was  no  pre-existing  derangement  of  the 
digestive  functions  when  any  experiment  was  undertaken  ;  as 
much  care  as  possible  was  taken  to  avoid  any  mere  fancying  of 
expected  symptoms,  and  to  state  with  moderation  what  was 
actually  experienced. 

While  on  two  or  tliree  occasions,  particularly  with  the  smallest 
doses  used,  there  was  no  clearly  observable  effect,  the  general 
tenor  of  the  experiments  seemed  to  establish  beyond  doubt  on  my 
part  the  fact  that  the  ingestion  of  the  aluminum  compounds  used 
produced  an  inhibitory  effect  on  gastric  digestion,  while  in  some 
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cases,  particularh"  with  the  hirger  doses,  and  on  the  whole  rather 
with  the  hydroxide  than  the  phosphate  for  equal  Aveights  of  the 
two,  the  interference  with  the  course  of  digestion  Avas  verj'  notable. 
There  was  no  gastric  pain,  nor  were  there  any  other  symptoms  of 
gastric  or  intestinal"  irritation,  but  simply  the  well-known  oppres- 
sive sensations  of  indigestion  properly  so  called,  lasting  for  a  longer 
or  shorter  time,  but  generally  for  at  least  two  or  three  hours  after 
the  taking  of  food. 

The  quantity  of  aluminum  hydroxide  swallowed  in  each  experi- 
ment varied  from  10  to  50  grains,  the  average  for  all  the  ex^jeri- 
raents  being  about  28  grains.  The  quantity  of  aluminum  phos- 
phate nsed,  ranged  from  10  to  100  grains,  the  average  being  45 
grains.  Tliese  doses  were  intentionally  made  larger  than  the 
quantities  of  the  aluminum  compounds  in  question  derivable  from 
such  an  amount  of  bread  as  would  usually  be  eaten  at  a  time  if 
alum  baking-powder  in  anj'thing  like  usual  proportion  had  been 
employed  in  making  it.  The  object  was  to  ascertain  with  what 
doses  distinct  effects  were  noticeable,  and  this  seemed  to  be  gener- 
ally the  case  with  any  dose  not  less  than  20  grains  of  the  hydroxide 
or  with  not  less  than  30  or  40  grains  of  the  iDhosphate.  It  may,  of 
course,  be  reasonably  supposed  that  a  considerably  less  quantity 
than  would  be  necessary  to  produce  decided  discomfort  when  once 
administered  might  prove  objectionable  and  injurious  if  habituall}' 
taken  as  a  part  of  the  bread  of  each  daily  meal.  With  tlie  pro- 
portion of  alum  in  most  of  the  baking-powders  in  use,  with  the 
allowance  of  two  teaspoonfuls  (counted  as  about  200  grains,  though 
as  much  as  250  grains  was  found  to  be  sometimes  measured  by  a 
cook)  of  powder  to  a  quart  of  flour,  and  assuming  35  or  40  per 
cent,  of  water  in  baked  bread,  a  pound  of  lu-ead  Avould  contain 
about  13  or  14  grains  of  aluminum  hydroxide  if  alum  alone  were 
used  in  making  the  powder,  or  about  20  or  21  grains  of  aluminum 
phosi)]iat<!  if  alum  and  calcium  acid  i)hosphate  were  used  together, 
and  all  tlic  ulumiiiujii  were  left  in  the  bread  as  pliosi)luite. 

I  As  is  given  above,  from  10  to  50  grains  of  Aluminum  liydroxide, 
or  hydrate,  was  .swallowed  in  each  experiment,  and  that  no  dis- 
tinct effects  were  noticeable  with  doses  less  than  20  gi-ains.  Also, 
that  from  13  to  14  are  generally  contained  in  the  amount  of  baking- 
])Owder,  containing  alum,  used  with  a  quart  of  flour. 

It  is  shown  on  page  43  that  one-half  (i)  grain  of  Suli)hate  of 
Alumina,  the  average  amount  added  per  gallon  to  the  water  dur- 
ing the  (jxperiments  willi  the  Moi-ison  Mechanical   Filtei',  contains 
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only  about  O.Os  of  a  grain  of  Alumina  (Al  o  O  3).  The  result  of 
the  addition  of  the  one-half  (^)  grain  of  Sulphate  of  Alumina  to 
the  watei',  so  far  as  Aluminum  Compounds  are  concerned,  was  the 
formation  of  about  (».12  of  a  grain  of  Aluminum  Hydroxide,  or 
Hydrate  (AU  H,.  Og),  which  was  precipitated  upon  the  filter-bed, 
and  retained  within  the  filter,  with  the  exception  of  a  minute  por- 
tion that  came  through  the  filter-bed  with  the  water  that  was 
being  filtered,  \vhich  caused  the  discoloration  produced  by  the 
Logwood  and  Acetic  Acid  test,  in  the  Filtered  Water.] — E.  B.  W. 


Copied  Letter. 

Chemical    Laboratory    of    Bellevue    Hospital    Medical 
College,  East  26th  Street. 

Ne\v  York,  June  KJth,  181)4. 

Mr.  E.  B.  Weston. 
Dear  Sir  : 

Water  such  as  you  have  in  Providence  and  we  in  N.  Y.,  which 
holds  organic  matter  in  suspension  and  a  small  quantity  of  lime  in 
solution,  forms  a  scale  at  times,  consisting  largely  of  floating  im- 
purities baked  on  the  boiler  shell  and  partly  cemented  there  with 
the  lime.  When  all  suspended  matter  is  removed  by  filtration,  no 
new  scale  forms,  and  the  old  disintegi-ates  gradually.  Engineers 
frequently  nse  rain  water  for  a  time  in  boilers  to  loosen  scale  on 
this  prineiiile.  There  is  scarcely  enough  lime  in  Providence  water 
to  form  scale  of  itself,  even  though  calcium  sulphate  is  practically 
insoluble  at  3  atmospheres  steam  pressure.  Below  this  what  cal- 
cium sulphate  there  is  in  Providence  water  after  filtration  should 
remain  dissolved,  since  its  coefficient  of  solubility  is  such  that 
unless  the  watej"  were  greatly  concentrated  by  evaporation  the 
saturation  point  would  not  be  reached. 

Even  under  high  pressures,  it  would  require  the  evaporation  of 
many  thousand  gallons  of  water  for  even  a  thin  coating  of  calcium 
sulphate  to  appear  in  a  boiler. 

Yours  very  truly, 

CHARLES  A.  DOREMUS. 
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Copied  Letter. 

Providence  Dyeing,  Bleaching  and  Calendering  Co. 
(Founded  1814.) 
P.  O.  Box,  1131. 
Telephone,  1708. 

52  Valley  Street,-  Providence,  July  18,  1894. 

]\lR.  E.  B.  AVeston. 
Dear  Sir  : 

Our  battery  of  six  boilers  was  examined  on  Dee.  3d,  1893,  by  F. 
D.  Terry,  Inspector  for  the  Hartford  Steam  Boiler  Insurance  Co. 
This  was  six  months  after  we  commenced  to  feed  the  boilers  with 
filtered  water  that  had  Sulphate  of  Alumina  added  to  it  at  the 
average  rate  of  \  gr.  per  gallon.  There  was  nothing  discovered 
during  this  examination  of  the  boilers  which  indicated  any  in- 
jurious effects  from  the  use  of  the  filtered  water. 

When  we  first  began  to  use  the  filtered  water,  a  scale  or  deposit 
which  our  wrought  iron  pipes  contained  was  acted  upon  and 
gradually  removed  by  the  purified  water  flowing  through  them. 
In  consequence  of  this  the  water  was  at  times  very  dirty  until  the 
scale  was  entirely  removed,  wliich  took,  with  our  somewhat  irregu- 
lar use  of  diffei'ent  pipes,  some  two  weeks  or  more.  Since  then  we 
have  had  no  trouble  with  the  old  pipes,  and  we  have  never  had 
any  trouble  with  the  new  pipe. 

Yours  truly, 

JOHN  P.  FARNSWORTH,  Treas. 

'I'lio  boik'rs  lUifiMTod  1o  al)ove  were  examined  by  tlie  City  In- 
spector on  the  301;ii  of  ]\Iay  last,  and  were  found  in  i)ractically  tlio 
same  state  as  reported  above. 
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Table  B. 

The  following  table  gives  the  quantity  of  "Alumina"  and  "  ^Sul- 
phimc  Acid"  contained  in  some  Natvral  Waters  in  Massarhusetts, 
compiled  from  the  Report  of  the  State  Board  of  Health  of  Massa- 
chusetts for  the  year  1892.  ( 77ie  p7'oportio?is  of  "  Sidphuric  Acid " 
in  the  table  have  been  p>Teviously  given  in  parts  p)er  100,000  i?i  the 
main  portion  of  my  report). 

========================  i 

I    Grains  per  Gallon. 


Rkmahks. 


i"  Alumina. 
(Als  03). 


Normal  Ground   ^Vaters.  \ 

Mansfield,  Well 0. 

Large  Population  on  Drainage  Area. 

Stoughton,  Well }      O^ 

Everett,  Spring '      0, 

Maiden,  Tnbnlar  Wells 0. 

Improved  Natural  Filtration  from  ZTnpollnted\ 
Reservoir.  ! 


Wayland,  Reservoii- 

Wayland,  Filter  Gallery 

'Wells  Containing  Considerable  Iron  in  Solution, 
as  the  Result  of  Organic  Matter  and  Iron 
in  the  Ground. 


Westborougli,  In.sane  Hospital,  Tultular  Wells..  0, 

Reading,  Filter  Gallery 0 

r.radford,  Well  No.  7 0, 

liradlord,  Well  No.  12 0, 

Wells  Near  the  Sea. 

Marblehead  Water  Company,  Swampseott,  Large! 

Wells  and  Tnbnlar  Wells '  0, 

]Marbleliead,   Town    Supply,   Large   Wells  ami 

Tubular  Wells I  0, 


01 


03 
02 
01 


02 
03 


01 
03 
01 
01 


01 
01 


'  Sulphuric 
Acid.'- 
(SO  3). 


0.08 


1.1  it 

0.00 
2.44 


0.1 1 

0.08 


0.30 
3.48 
0.41 
0.22 


1.74 
1.79 
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Table  C. 

Showing  the  Ni0nher  of  Times,  during  15  Winters,  from  1880-81 
to  1894-95  inclusive,  that  Periods  occurred  {Number  of  days  with- 
out intei'mission),  of  1  day  and  More,  when  the  Daily  Mean  Tem- 
2)erature  ivas  32^  and  Less,  at  Providence,  R.  I. 


88 

Periods  of 

1 

day    each. 

59 

Periods  of 

Q 

days  each. 

47 

Periods  of 

3 

days  each. 

21 

Periods  of 

4 

days  each. 

19 

Periods  of 

5 

days  each. 

i:j 

Periods  of 

G 

days  each. 

8 

Periods  of 

7 

days  each. 

0 

Periods  of 

8 

days  each. 

G 

Periods  of 

9 

days  each. 

o 

Periods  of 

10 

days  each. 

2 

Periods  of 

11 

days  each. 

4 

Periods  of 

12 

days  each. 

1 

I*eriod     of 

13 

days. 

1 

Period    of 

14 

days. 

1 

Period     of 

16 

days. 

1 

Period     of  17 

days. 

] 

Period     of 

19 

days. 

J 

Period      of 

22 

days. 
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Table  D. 

S/iowmg  the  Normal  Mean  January  Teraperattii'e  in  Degrees  F., 
of  a  nuiither  of  European  cities  and  at  Providence,  R.  I.  Also, 
the  Normal  Mean  Temperature  at  Providence,  R.  /.,  for  Deceinber 
and  February. 


Najies  of  Cities. 


December. 


February. 


St.  Petersburg 

Warsaw 

Konigsberg 

Providence,  R.  I . . 

Zurich 

Budapest 

Posen 

Frankfort-on-Oder, 

Berlin 

Hamburg . 

Altona 

Magdeburg 

Bremen 

London . . 


32.9' 


16° 

24° 

26° 

27.5° 

29° 

29° 

29" 

30° 

31° 

31° 

31° 

31° 

32° 

38.5° 


29.1' 
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Cost  of  Filtration. 

December  20,  1895. — The  following  estimates  have  been  added 
to  the  appendix  at  the  reqnest  of  the  Secretary  of  the  State  Board 
of  Health,  of  Rhode  Island  : 

Mechanical  Filtration. — Estimates  Nos.  1,  2,  ;5  and  4. 

Estimates  of  the  cost  of  four  tirst-class  Meclianical  Filter  Plants 
having  an  effective  capacity  each  of  15,000,000  gallons  per  24 
hours,  and  the  cost  of  operating  the  same  when  IJasic  Sulphate  of 
Alumina  {(/j  80.02  per  pound),  is  used,  at  the  rate  of  /'^  of  a  grain 
per  gallon  of  water  filtered. 

p]aeh  plant  includes: — A  Brick  building,  for  housing  filters  and 
auxiliaries,  having  an  iron  roof  and  concrete  floor,  including 
smoke  stack,  flues,  stairs,  galleries  and  ladders, — A  Wooden  stor- 
age shed, — Cast-iron  ])ii^es  and  connections, — Gates  and  angle 
valves  and  wheel  stands  and  wheels, — Centrifugal  pumps,  in  dupli- 
cate,— Steam  engines,  in  duplicate, — Boilers,  in  duplicate, — Boiler 
feed  pumps  and  heater, — Electric  lighting  and  signalling  work, — 
Steam  heating  pipes,  etc., — IMumbing, — Chemical  apparatus  and 
connections, — Equipment  of  engine  room,— Application  of  power, 
— Filters, — etc.,  etc. 

Estimate  No.  1. 

IManl  liaving  60  Steel  Filters,  and  based  upon  an  average  rate 
of  filtration,  when  the  entire  number  of  filters  are  in  service,  of 
100,000,000  gallons  per  Acre  per  24  liours,  as  recommended  in  the 
report. 

An  actual  rate  of  about  100,000,000  gallons  would  have  reciuired 
58  filters,  but  as  it  was  decided  to  arrange  the  filters  in  batteries 
of  ;),  there  woultl  have  been  l!i  complete  batteries  and  1  odd  filter. 
It  was,  therefoie,  thought  best  to  add  2  more  filters  in  order  to 
have  20  complete  batteries,  and  to  be  on  the  safe  side  in  regard  to 
a  future  increase  of  the  consumption  of  water  by  the  city.  As- 
suming that  .)  fillers  would  be  out  of  service  the  entire  time  on 
account  of  being  washed,  the  remaing  57  would  be  obliged  to  filter 
15,000,000  gallons  per  24  hours,  in  addition  to  7:35,000  gallons,  the 
quantity  required  for  washing  the  filters,  and  the  average  rate  of 
filtration  through  the  57  filters  while  filtering  15,735,000,  would  be 
about  100,000,000  gallons  per  Acre  per  24  hours.     The  reduction 
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of  the  rate  of  filtration  from  128,000,000,  the  average  rate  during 
the  experiments,  to  100,000,000  was  not  recommended  for  the  pur- 
pose of  obtaining  purer  water  than  could  be  procured  at  a  rate  of 
128,000,000;  but  in  order  to  have  a  sufiicient  reserve  for  washing 
the  filters,  and  to  enable  the  filters  to  be  run  a  longer  time  between 
washings  than  IG^^-  43"^-,  the  average  length  of  time  during  the  ex- 
periments (which  could  be  brought  about  bj^  reducing  the  rate  of 
filtj-ation),  as  it  was  thought  that  an  increased  length  of  time 
between  washings  might  possibl}'  be  of  advantage  in  the  handling 
of  a  plant  which  would  have  a  capacity  many  times  larger  than 
tlie  exi)erimental  filtei', — also,  to  assure  beyond  a  possible  doubt, 
if  unforeseen  difficulties  should  be  encountered  in  the  future,  of 
the  practical  working  of  the  filter  plant  and  a  positive  delivery  of 
15,000,000  gallons  of  purified  water  per  24  hours,  in  addition  to  the 
quantity  required  for  washing  the  filters,  at  a  rate  of  filtration  not 
to  exceed  under  any  circumstances,  128,000,000  gallons  i)er  Acre 
per  24  hours. 

In  the  report  I  have  given  $5.60  as  the  cost  per  1,000,000  gallons 
of  operating  a  15,000,000  Mechanical  Filter  Plant,  including  the 
cost  of  cleansing  the  filters  twice  a  yeai-  with  Caustic  Soda.  I 
have  also  mentioned  in  the  report  that  I  thought  that  the  expense 
of  cleansing  the  filters  could  be  considerably  reduced  by  the  use 
of  steam  and  other  chemicals.  Since  180;3  I  have  made  some  care- 
ful investigations  relative  to  cleansing  large  filters  in  i^ractical 
operation,  and  I  have  found  that  the  cost  of  cleansing  can  be  very 
much  reduced,  from  what  it  can  be  done  for  by  using  Caustic 
Soda,  by  the  use  of  Soda  Ash  and  Steam.  In  Estimates  Nos.  1,  2, 
'■i  and  4,  I  have,  therefore,  taken  this  reduction  of  cost  into  con- 
sideration, in  addition  to  the  use  of  unfiltered  water  as  "  i-ewash 
wat(!r"  instead  of  filtered  water,  wliich  i-educes  the  cost  of  operat- 
ing from  $5.69  to  $4.52. 

Total  Cost  of  filter  i)lant  !3;245,172, — interest  oti  total  cost,  per 
aiuuirn  Or  4  per  cent.,  $0807, — annual  deterioration  of  [)lant  and 
repairs  $7434, — (-ost  (;()iisid(Ming  Wm  above  figures  $3.15  per 
1,000,000  gallons  filtei'cd, — cost  of  op(!rating,  including  cost  of 
<;leansirig  filters  twice  a  yeai'wilh  "soda  ash  "  and  steam,  Sf.52pei' 
1,000,000  }rii\\onf>.—  7'oicd  cost  of  fi'Mration,  $7.67  per  1,000,000 
(jalLonH.  (If  2  pei-  (;ent.  I'oi-  a  sinking  fund  was  consid<n'ed,  instead 
of  "deterioration,"  the  total  cost  [ler  l,(J()(),()()(j  gallons  would  be 
$7.48). 
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Estimate  No.  2. 

Plant  having  60  Seaso7ied  Cypress  Wood  Filters,  'i'lie  other 
conditions  are  the  same  as  in  Estimate  No.  1. 

Total  Cost  of  filter  plant  |;220,452, — interest  on  total  cost,  per 
annum  %  4  per  cent.,  $0178, — annual  deterioration  of  plant  and 
repairs,  S9132, — cost  considering  the  above  figures,  $3.34  per 
1,000,000  gallons  filtered, — cost  of  operating,  including  cost  of 
cleansing  filters  twice  a  j'ear  with  "soda  ash"  and  steam,  $4.52 
per  1,000,000  gallons.— To^a/  cost  of  -filtration,  $7.86  per  1,000,000 
gallons.  (If  2  per  cent,  for  a  sinking  fund  was  considered,  instead 
of  "deterioration,"  the  total  cost  per  1,000,000  gallons  would  be 
$7.28). 

Estimate  No.  3. 

Plant  having  51  Steel  Filters,  and  based  upon  an  average  rate 
of  filtration,  through  48  of  the  51  filters,  of  about  126,000,000  gal- 
lons per  Acre  per  24  hours  (the  average  rate  during  the  experi- 
ments being  128,000,000),  while  48  of  the  filters  are  delivering  an 
average  quantity  of  15,000,000  gallons  per  24  hours,  in  addition  to 
735,000  gallons,  the  amount  required  for  washing  the  filters. — It  is 
assumed  that  the  other  3  filters  will  always  be  out  of  service  on 
account  of  being  washed,  etc.  The  average  rate  of  filtration 
through  the  entire  number  of  51  filters,  if  they  were  all  in  service 
at  the  same  time,  while  delivering  an  average  quantity  of  15,735,- 
000  gallons  per  24  hours,  would  be  about  119,000,000  gallons  per 
Acre  per  24  hours. 

Total  Cost  of  filter  plant  $212,404, — interest  on  total  cost,  per 
annum  @  4  per  cent.,  $8496,— annual  deterioration  of  plant  and 
repairs,  S6445,— cost  considering  the  above  figures,  $2.73  per  1,000,- 
000  gallons  filtered, — cost  of  operating,  including  cost  of  cleansing 
filters  twice  a  year  with  "soda  ash"  and  steam,  $4.52  per  1,000,000 
gallons.— To^aZ  cost  of  -filtration,  $7.25  per  1,000,000  gallons.  (If 
2  per  cent,  for  a  sinking  fund  was  considered,  instead  of  "  deteri- 
oration," the  total  cost  per  1,000,000  gallons  would  be  $7.08). 

Estimate  No.  4. 

Plant  having  51  Seasoned  Cypress  Wood  Filters.  The  other 
conditions  are  the  same  as  in  Estimate  No.  3. 

Total  Cost  of  filter  plant  $198,934, — interest  on  total  cost,  per 
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annum  <Q  4  per  cent.,  87957, — annual  detei-ioration  of  plant  and 
rei)aii-s,  S7888, — cost  considering  the  above  figures,  $2.89  per  1,000,- 
000  gallons  filtered, — cost  of  operating,  including  cost  of  cleansing 
filters  twice  a  year  with  "soda  ash"  and  steam,  64..52  per  1,000,000 
gallons. —  Total  cost  of  filtration,  $7.41  per  1,000,000  gallons.  (If 
•2  per  cent,  for  a  sinking  fund  was  considered,  instead  of  "  deteri- 
oration," tlie  total  cost  i^er  1,000,000  gallons  would  be  86.91). 

The  cost  of  the  filter  plants  considered  in  estimates  Nos.  1,  2,  3 
and  4,  were  based  on  actual  figures  given  in  a  proposition  for  fur- 
nishing and  constructing  a  large  filter  plant  in  1893. 

Xatural  Filtration. — Estimates  Nos.  5,  G,  7  and  8. 

On  page  055  of  the  Report  of  the  State  Board  of  Health  of 
Massachusetts,  for  the  year  1894,  may  be  found  the  following: 

"  More  Satisfactory  Residts  from  Covered  Filters,  in  a  Climate  " 
"a6-  exists  at  Lawrence^ 

"  From  experience  with  the  out-door  experimental  Filters,  No. '' 
"  3  B  and  8  A,  and  the  Lawrence  city  filter  it  appears  that  the " 
"difficulty  in  scraping  the  surface  during  the  winter  months  is" 
"  so  great  that  it  is  advisable  to  provide  water  filters  with  covers  " 
"in  this  climate." 

On  April  18, 1895,  the  Water  Board  of  Lawrence,  Massachusetts, 
received  a  communication  from  the  designer  of  the  Two  and  One- 
half  (2^)  Acre  Natural  Filter-bed  at  Lawrence  which  first  went 
into  operation  in  September,  1893,  recommending  tlie  covering  of 
tlie  filter-bed.  Soon  after,  the  Watei*  Board  requested  the  City 
Kngineer  of  Lawience  to  make  plans  to  cover  the  bed.  On  June 
28,  plans  were  submitted  to  the  Board,  the  estimated  cost  of  whicli 
was  840,000.  The  covering  which  was  designed  for  the  filtei'-l)ed 
was  to  l»e  of  wood,  with  a  roof  to  bo  covered  with  two-inch  plank, 
with  skylights,  and  sheathing  inside,  to  make  an  air  space  to  assist 
in  preventing  freezing. 

The  Total  Cost  charged  to  the  consti-uction  ol"  tlic  Jjawrence 
Filter,  to  January  J,  1894,  was  $(19,531.74.— The  Cost  for  Mainten- 
ance, labor  and  care  of  the  Filter,  during  the  year  1894,  was 
84014.50,  and  the  Total  (Quantity  pumped  from  the  Filter  during 
the  year  was  J,049,!J38,320  gallons.  The  ('ost  of  Filtration,  etc., 
per  1,000,000  gallons,  during  the  yeai-  J  894,  therefore,  was  $4.39. 
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From  "The  Filtration  of  Public  Water-supplies,  bj^  Allen" 
"Ilazen,  Late  Chemist  in  charge  of  the  Lawrence  Experiment" 
"Station  of  the  Massachusetts  State  Board  of  Health,"  published 
in  1894,  the  following  extracts  relative  to  "Covers  for  Filters," 
have  been  taken  : 

"An  addition  to  the  Berlin  filters,  l)uilt  in  1S74,  was  covered" 
"with  masonry  vaulting,  over  whicli  several  feet  of  earth  wei'e" 
"  placed,  affording  a  complete  protection  against  frost.  The  filters  " 
"  at  Magdeburg  built  two  years  later  were  covered  in  the  same  way," 
"and  since  that  time  covered  filters  have  been  built  at  perhaps  a" 
"dozen  different  places." 

"Roofs  liave  been  used  in  Konigsberg,  Posen,  and  Budapest" 
"  instead  of  the  masonry  vaulting.  They  are  cheaper,  but  do  not" 
"afford  as  good  protection  against  frost,  and  even  with  great  care" 
"some  ice  will  form  under  them." 

"To  supply  a  maximum  of  10,000,000  gallons  daily,  five  liltei-s" 
"each  with  an  area  of  one  acre  will  be  ample.  Any  four  of  them  "" 
"can  easily  furnisli  this  quantity  while  the  fifth  is  out  of  use  for" 
"cleaning  or  other  cause.  If  the  city  is  north  of  the  line  of  noi"-" 
"  mal  January  temperature  of  32°,  vaulted  filters  will  be  requii-ed." 

%        4:        =!: 

"Some  estimates  recentl}'  made  by  the  autlior  in  connection" 
"with  engineers  examining  the  Boston  Metropolitan  Water-sup-" 
"ply  indicate  that  filters  fully  up  to  the  German  standards,  but" 
"with  beds  of  a  full  acre  each,  and  with  vaulting  substantially" 
"like  that  successfully  used  on  the  Newton  covered  reservoir," 
"can  be  built  at  present  American  prices  for  somewhat  less  than" 
"the  cost  given  above,  notwithstanding  the  higher  price  paid  for" 
"  American  labor." 

"Including  the  connection  with  the  (existing)  pumping-station  " 
"we  may  estimate  the  cost  of  our  five  acres  at  S-"]50,000,  with  a" 
"  probability  that  with  favorable  local  conditions  the  expenditure" 
"  would  be  still  less." 

Estimate  No.  5. 

Filter-beds  Covered  with  Masoninf  Vaulting,  based  u})on  Mr. 
Ilazeu's  figures  given  above.  15,000,000 -=-10,000,000  =1.0,-  1.5x 
8350,000=$525,000  as  the  Total  Cost  of  the  Fill(M--l)eds,— interest 
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on  total  cost,  per  annum  @  i  per  cent.,  $21,000, — deterioration  and 
repairs,  per  annum,  83,500', — cost  considering  t^^ese  figures,  $4.4:7 
per  1,000,000  gallons, — assumed  cost  of  operating  the  filters,  $4.39 
per  1,000,000  gallons  (the  same  as  the  cost  at  Lawrence  for  the  year 
lSd4:).— Total  cost  of  fltration,  $8.86  2>er  1,000,000  gallons.  (If  2 
per  cent,  for  a  sinking  fund  was  considered,  instead  of  "deteriora- 
tion," the  total  cost  per  1,000,000  gallons  would  be  $10.30). 

Estimate  No.  6. 

Filter-beds  Covered  with  ^\'^ood,  based  upon  the  figures  given 
above  relating  to  the  two  and  one-half  (2.5)  acre  filter-bed  at  Law- 
rence, Mass.,  and  assuming  the  rate  of  filtration  2,000,000  gallons 
per  Acre  per  24  liours,  should  all  of  the  beds  be  in  service  at  the 
same  time,  and  2,500,000  when  fonr-fiftlis  (4)  of  the  beds  are  in 
service,  and  one-fifth  (-|^)  out  of  use  for  cleaning  or  other  cause. 
$69,532^2.0=827,813,  cost  of  beds  per  acre,— $40,000-^ 2.5  =  $16,- 
000,  cost  of  covering  with  wood  per  acre,— 15,000,000^2,000,000 
=  7.5, — cost  of  beds  $27,813x  7.5=$20S,598, — cost  of  covering 
with  wood,  $16,000 X7.5  =  $120,000,— Total  Cost  of  filter-beds 
8208,598+$120,000  =  $328,59S,— interest  on  total  cost,  per  annnm 
%  4  per  cent.,  $13,144, — deterioration  and  repairs  per  annum, 
87391, — cost  considering  these  figures,  $3.75  per  1,000,000  gallons, 
—assumed  co.st  of  operating  the  filters,  $4.39  per  1,000,000  gallons 
(the  same  as  the  cost  at  Ijavvrence  for  the  year  1894). —  Total  cost 
of  filtration,  ^8. 14  per  1,000,000  gallons.  (If  2  per  cent,  for  a  sink- 
ing fund  was  considered,  instead  of  "deterioration,"  the  total  cost 
per  1,000,000  gallons  would  be  $8.05). 

Estimate  No.  7. 

Conditions  the  same  as  in  Estimate  No.  6,  with  tlie  exception 
that  the  rate  of  filtration  is  assumed  to  be  2,500,000  gallons  per 
Acre  per  24  hours,  should  all  of  the  beds  be  in  service  at  the  same 
time,  and  3,125,000  when  four-fifths  (J)  of  the  beds  are  in  service, 
and  one-filth  {\)  out  of  service  lor  cleaning  or  other  cause.  15,- 
000,000-^2,500,000=6,— cost  of  beds  $27,813x6=$166,878,— cost  of 
covering  with  wood,  $96,000,— Total  Cost  of  filter-])eds  $166,878+ 
$96,000=8262,878, — ijiterest  on  total  cost,  per  annum  {« A.  percent., 
810,515, — deterioration  and  repairs  per  annum,  $5!)13, — cost  con- 
sidering these  figures,  $3.00  pei-  1,000,000  gallons, — asKunuHl  cost  of 
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operating  the  filters,  84. .'30  per  1,000,000  gallons  (the  same  as  the 
cost  at  Lawrence  for  the  year  ISOi). —  Total  coat  of  filtratmi,  ^7.39 
per  1,000,000  gallons.  (If  2  per  cent,  for  a  sinking  fund  was  con- 
sidered, instead  of  "deterioration,"  the  total  cost  per  1,000,000 
gallons  would  be  $7.32). 

Estimate  No.  8. 

The  following  estimate  is  based  upon  my  own  figures  : — Ten  (10) 
filter-beds,  not  covered,  having  an  area  of  0.04  of  an  Acre  each,  to 
filter  at  a  rate  not  to  exceed  2,000,000  gallons  per  Acre  per  24 
hours,  and  to  have  a  depth  of  water  over  the  top  of  the  beds  of 
about  4  feet.  Eight  (8)  of  these  beds  to  filter  at  the  rate  of  2,000,- 
000,  and  to  have  a  capacity  of  15,000,000  gallons  per  24  hours. 
The  other  two  (2)  filter-beds  are  to  be  held  in  reserve  for  cleaning 
or  other  cause. 

Total  Cost  of  the  filter-beds  8201,220,  assuming  that  a  suitable 
quality  of  sand,  which  would  not  need  to  be  washed  nor  require 
much  screening,  could  be  obtained  for  the  filtering  medium  in  the 
immediate  vicinity  of  the  location  of  the  filter-beds, — interest  on 
total  cost,  per  annum  @  4  per  cent.,  811,040, — deterioration  and  re- 
pairs per  annum,  81,041, — cost  considering  these  figures,  82.48  per 
1,000,000  gallons, — assumed  cost  of  operating  the  plant,  84.30  per 
1,000,000  gallons  (the  same  as  the  cost  at  Lawrence  for  the  year 
W3\).- Total  cost  of  filtration,  $6.87  per  1,000 fiOO  gallons.  (If  2 
per  cent,  for  a  sinking  fund  was  considered,  instead  of  "deteriora- 
tion," the  total  cost  per  1,000,000  gallons  would  be  87.07). 

Summary  of  the  above  Estimates. 

Tlie  figures  in  parentheses  include  'i  per  cent,  for  a  sinking  fund  instead  of  "deterioration." 

MECiiANXAr.  F.LTKATioN.  Total  Cost         Co.st  per  1,000.000 

of  Plant.  Gallons  I'llteied. 

Estimate  No.  L— Including  GO  "Steel" 

Filters $245,172     $7.07     ($7.48) 

"         No.  2.— Including  (K)  "Cypress" 

Filters $220,452     $7.86     ($7.28) 

No.  3.— Including  51  "Steel" 

Filters $212,404     $7.25     ($7.08) 

"         No.  4. — Including  51  "Cypress" 

Fillers. $198,034     $7.41     ($0.01) 
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Natural  Filtration.  '^7'?^  ^;|'*         Cos^  per  1  000,000 

(if  Plunt.  (iallons  Filtered. 

Estimate  Xo.  5.  —  Filter -beds  covered 
witli  ]\Iasonry  Vault- 
ing-, Rate  of  Filtra- 
tion 2,000,000  and 
2.500,000 $525,000     $8.86  ($10.30) 

"  No.  G.  —  Filter-beds  covered 
with  Wood,  Rate  of 
Filtration  2,000,000 
and  2,500,000 $.328,598     $8.14     ($8.05) 

"  No.  7.  —  Filter-beds  covered 
with  Wood,  Rate  of 
Filtration     2,500,000 

and  3,125,000 $202,878     $7.39     ($7.32) 

No.  8.— Filter-beds  Not  Cov- 
ered, Rate  of  Filtra- 
tion 2,000,000 $291,220     $0.87     ($7.07) 

In  the  estimates  of  each  of  the  Mechanical  Filter  Plants,  I  have 
assumed  that  the  ground  upon  which  they  would  be  erected  was 
graded,  and  of  a  character  suitable  for  the  foundation  of  the  build- 
ing, etc.,  to  rest  upon,  and  in  the  estimates  of  the  Natural  Filter- 
beds  I  have  assumed  that  the  excavation  would  be  suitable  for  the 
construction  of  the  embankments  and  that  not  any  more  than  the 
ordinaiy  difficulties  of  construction  would  be  encountered.  In  any 
of  the  estimates  I  have  not  considered  the  cost  of  settling  basins, 
if  such  should  be  needed,  nor  pipes  nor  conduits  leading  to  and 
from  the  filters,  etc.,  etc.  Also,  I  have  not  considered  the  cost  of  land 
in  any  of  the  estimates,  which  would  be  of  considerable  importance 
in  some  localities  and  probably  exert  more  or  less  influence  in  the 
selection  of  a  filter-plant,  as,  for  instance,  the  Mechanical  Filter 
Plant  considered  in  Estimate  No.  1  could  be  er)closed  witliin  an 
area  of  less  than  1  Acre,  while  the  Natural  Filter-beds  considered 
in  Estimate  No.  8,  would  require  in  all  probability  at  least  an  area 
of  10  Acres  for  tlieir  site. — E.  !>.  W. 
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To  the  Hon'jnible  General  Assembly: 

The  Forty-First  Annual  Rei)oit  upon  the  Registration  of  Births,  Marriages  and 
Deaths  in  Rhode  Island,  and  including  judicial  procedures  in  relation  to  divorce, 
during  the  year  1893.  with  compeudiary  Tables  of  the  results  of  registration  in 
previous  years,  is  herewith  respectfully  submitted. 

The  plan  of  preceding  years,  in  regard  to  the  general  arrangement  of  the  Tables, 
summaries  and  comments,  has  been  followed  in  this  report,  with  some  additional 
Tables,  and  a  few  special  changes  made  to  meet  certain  requirements. 

In  the  special  Tables  the  object  has  been  to  present  the  important  facts  of  many 
years  of  registration,  as  well  as  of  single  j^ears,  in  such  manner  as  to  make  them 
readily  apparent,  and  relieve  the  reader  of  the  statistics  of  much  of  the  labor  of 
personal  examination  of  each  of  the  general  Tables  of  the  preceding  reports,  for 
the  purpo.se  of  ascertaining  the  relation  the  various  facts  bear  to  each  other. 

With  great  respect, 

GARDNER  T.  SWARTS, 

State  Eegistrar. 
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Table  I. 

General  Summary  of  Births  and  Marriages  in  the  State  of  Rhode 
Island,  during  the  gear  1S9S. 


TOWNS 


ANU   DIVISIONS    OF 


THE   STATE. 


Barrington . 

Bristol 

Warren 


Bristol  County. 


Coventry 

East  Greenwich . . 
West  Greeuwich. 
Warwick 


Kent  County 


Jamestown 

Little  Corapton. . 

Midcllctown 

Newi'okt  City. 
New  Shoreham.. 

I'orlsmouth 

Tiverton 


Newi-ort  County  . 


26 
111 


225 

128 
77 
14 

465 


5 
35 
585 
28 
13 
81 


755 


Burrillville 127  54 

Cranston 179  87 

Cumberland 246  131| 

East  Providence j  199  93' 

Foster I  27  16: 

(Jlocester 38  2lj 

Johnston 270  143 

Lincoln 761  370! 

North  I'rovldence., 74  37| 

North  Htnithfield 64  41 

I'awtucket I  824  4331 

I'lioviiJENCE  City j  4,1941  2,139 

Scituatf! 08  33 

Hmlllilield 42  25 

Woonsocket 805  412 


BIRTHS. 


FABEMTAGE. 


233       232 


345       339 


21 

283 

10 


372 


14 
302 
18 
4 
41 

383 


I'lioviDENCE  County.. 


CharlcHtown 

Exeter 

Ilopklnton 

Narragansclt 

North  KlDgntown. 
8oMth  Kingstown. 

Kiuhmond 

Westerly 


7,918    4,038 


14 
6 
59 
18 
90 

103 
24 

152 


Wamhinoton  Coitnty. 


4tlG       243 


51 

41 

12 

107 


6 
3 

19 
216 

28 


311 


73 

44 

92 

86 

115 

53 

106 

110 

11 

25 

17 

24 

127 

78 

391 

116 

37 

22 

20 

10 

391 

257 

2,055 

1,354 

:!5 

52 

17 

20 

393 

138 

3,880 

2,389 

4 

10 

4 

6 

31 

49 

•  8 

12 

46 

59 

60 

88 

10 

20 

70 

55 

223 

299 

to  aoi  an  a 


268 


15 
247 


305 

55 

67 

132 

63 

1 

9 

148 

493 

36 

40 

342 

2,130 

7 

11 

607 


4,041 
3 

3 

7 

6 

2 

72 


94 


15 

61 

32! 

"i 

11 
23 

76 

lol 

"I 
1081 
352 

6 
3! 
87 

748 

1 


MARRIAGES. 


114 

62 

26 

26 

41 

23' 

171 

49 

238 

98 

4 

3 

9 

7 

2 

1 

151 

80 

9 

9 

14 

13 

19 

17 

208 

130 

45 

25 

50 

38 

85 

16 

95 

71 

15 

13 

12 

11 

59 

26 

181 

29 

G 

2 

22 

C 

34G 

124 

1,608 

687 

30 

27 

16 

6 

239 
2,809 

71 

1,152 

7 

6 

11 

11 

28 

26 

9 

8 

22 

20 

32 

23 

7 

7 

59 

34 
135 

176 

^  CI    o^ 


10 


76 


5,  3 
26  "26 
31      23 


18 

106 

1 

8 

143 

582 


1,034 
1 


13 


20 


31 
1 
6 

38 

182 

2 

2 

82 


ISO:!.] 
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Table  I. — Contiiuujcl. 

General  Summary  of  Deaths  in  the  State  of  Rhode  Istand,  itarliuj 

the  year  1S93. 


DEATHS. 


Ages 

Aggregate  Age 

A  vera 

ge  Age 
ears. 

'SBX. 

PABEI 

*TAGE. 

Given. 

in  Years. 

in\ 

0 
as 
< 
0 

<1> 

.0 

s 

' 

0 

0 
an 

0 

p 

0) 

a> 

.2 

&c 

^ 

0 

<a 

"3 

0 

> 

M) 

i 

"5 

m 

e3 

m 

"a 

t 

a 

0 

^. 

C3 

13 

1-1 

la 

S 

'<■ 

CJ 

0 

ac 

0 

22 

9 

13 

14 

8 

9 

13 

591 

551 

65.66 

42.38 

1,142 

51.91 

108 

68 

40 

70 

38 

68 

40 

3,127 

2,253 

45.98 

56.32 

5,380 

49.81 

98 

41 

57 

51 

47 
93 

41 

57 

1,422 

2,441 



34.68 

42.82 

3.863 

39.42 

228 

lis 

no 

136 

118 

110 

5,140 

5,245 

43.56 

47.68 

10,385 

45.65 

107 

48 

59 

79 

28 

48 

59 

1,730 

2,527 

36.04 

42.83 

4,257 

39.79 

67 

31 

36 

42 

26 

31 

36 

1,291 

1,337 

41.65 

37.14 

2,628 

39.22 

13 

9 

4 

12 

1 

9 

4 

665 

248 

73.88 

62.00 

913 

70.23 

391 

216 

175 

120 

271 
325 

215 

174 

4,512 

4,366 

20.99 

26.09 

8,878 
16,676 

22.82 

678 

304 

274 

253 

303 

273 

8,198 

8,478 

27.06 

31.05 

28.95 

17 

8 

9 

16 

1 

8 

9 

282 

344 

35.26 

38.22 

626 

36.82 

14 

8 

6 

14 

8 

6 

553 

484 

69.12 

80.67 

1,037 

74.07 

14 

6 

8 

7 

7 

6 

8 

114 

310 

19.00 

38.75 

424 

30.29 

370 

196 

174 

184 

186 

196 

174 

6,755 

7,441 

34.40 

42.76 

14,196     SS.37 

34 

17 

17 

30 

4 

17 

17 

817 

670 

48.06 

39.41 

1,487      43.74 

19 

12 

7 

15 

4 

11 

7 

521 

388 

47.36 

55.43 

909      5<t.50 

46 

19 

27 

26 

20 

19 
266 

27 
248 

755 
9,797 

631 

39.74 

23.37 

1,386 

30.13 
39.11 

514 

266 

248 

292 

222 

10,268 

36.97 

41.40 

20,065 

112 

60 

52 

49 

63 

60 

52 

2,239 

1,670 

37.32 

32.12 

3,909      34.90 

130 

60 

70 

65 

65 

60 

70 

1,651 

2,073 

27.52 

29.61 

3,724      28.65 

185 

85 

100 

49 

136 

86 

100 

2,242 

2,409 

26.38 

24.69 

4,711      25.4ti 

150 

81 

69 

94 

56 

80 

69 

2,712 

2,870 

33  90 

41.59 

5,582      37.46 

24 

11 

13 

24 



11 

13 

469 

896 

42.63 

68.92 

1,365 

66.87 

28 

18 

10 

19 

9 

18 

10 

815 

493 

45.28 

49.30 

1,308 

40.71 

200 

101 

99 

79 

121 

101 

98 

2,785 

3,140 

27.57 

32.04 

5,925 

29.77 

451 

231 

220 

83 

368 

230 

219 

4.373 

4,907 

19.01 

22  41 

9,280 

20.67 

38 

17 

21 

14 

24 

17 

21 

277 

530 

16.29 

25.24 

807 

21.24 

44 

27 

17 

24 

20 

26 

17 

999 

67S 

38.42 

39.88 

1,677 

39.00 

699 

301 

298 

220 

379 

300 

298 

9,408 

'.<,824 

31.36 

32.96 

19,232 

32.16 

3,141 

1,582 

1,559 

1,242 

1,899 

1,682 

1,559 

46.263 

51,630 

29.24 

33.12 

97,883 

31.16 

64 

38 

26 

85 

9 

38 

26 

1,847 

1,223 

48.61 

47.04 

3,070 

47.97 

44 

21 

23 

27 

17 

21 

23 

746 

1,187 

35.52 

51.61 

1,933 

43.93 

438 

216 

223 

89 

349 

213 

223 

4,637 

5,916 

21.77 

26.53 

10,553| 

24.20 

5,648 

2,848 

2,800 

2,133 

3,616 

2,842 

2,798 

81,463 

89,506 

28.66 

31.99 

170,959 

30.31 

5 

2 

3 

4 

1 

2 

■A 

80 

73 

40.00 

24.33 

153 

30.60 

17 

9 

8 

17 

9 

8 

610 

438 

67.78 

54.75 

1,048 

61.65 

42 

18 

24 

37 

6 

18 

24 

1,019 

1,156 

66  61 

48.17 

2,176 

51.79 

12 

8 

4 

10 

2 

8 

4 

223 

144 

27.87 

36.00 

367 

30.58 

61 

17 

34 

41 

10 

17 

34 

934 

1,6-^7 

54.91 

47.85 

2,561      50  22 

66 

37 

29 

49 

17 

37 

29 

1,807 

1,388 

48.84 

47.86 

3.195      48.41 

20 

13 

7 

14 

6 

13, 

7 

604 

481 

46.46 

68.71 

1,085     54.25 

94 

51 

43 

69 

35 

51 

43 

2,371 

1,873 

46.49 

43.56 

4,244      45.15 

307 

155, 

1621 

231 

78 

ISdj 

152i 

7,648 

7,ldOi 

49.34  1 

47.24 

14,828, 

48.30 
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Table  I. — Coutiuued. — (RiccAriTULATiON.) 

General  Snntmary  of  Births  and  Marriages  in  tlie  Slate  of  Rliode 
Island  during  the  year  1893. 


BIRTHS. 

MARRIAGES. 

SEX. 

PAEENTAGB. 

S 

NATIVITY. 

COUNTIES. 

.i 

ii  i: 

•  .  a  ■ 

H 

3 

iz; 

a 
o 

Si 

IS 

« 

"5 

a 

9 

I 

p 

M 
'S 

1 

5! -2 
^  o 

^? 

If 
a  3 

MO 
o  js 

Whole  Numb 

> 

01) 

Native  Groono 
Foreign  Bride 
Foreign  Groo 
Native  Bride. 

BRISTOL 

225 

107 

118 

93 

89 

17 

26 

114 

62 

34     10 

8 

KENT 

684 

345 

339 

211 

344 

72 

57, 

238 

98 

86     31 

23 

NEWPORT 

755 

372 

383 

311 

305 

86 

53 

208 

130 

60      10 

18 

PROVIDENCE 

7,918 

4,038 

3,880 

2,389 

4,041 

745 

743 

2,809 

1,162 

1,034    290 

\ 

333 

WASHINGTON 

466 

243 

223 

299 

94 

86 

37 

175 

135 

20 

10 

10 

STATE  INSTITUT'NS. 

1,224 

WHOLE  STATE 

10,048 

5,105 

4,943 

3,808 

4,878 

966 

91G 

1 

3,644 

l,u77 

351 

392 

1893.] 
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Table  I. — Continued. —  (Recapitulation.) 

General  Summary  of  Deaths,  in  the  State  of  Rhode  Island,  hy  Conn- 
ties,  during  the  year  1893. 


DEATHS. 


Ages 

Aggregate  Age 

Average  Age 

PARENTAUB. 

Given. 

in  Years. 

in  Y 

cars. 

0 

Ml 
0 

.0 

a 

:i 

0 

< 

55 

s, 

n 

■3 

> 

118 

e 
E 

110 

0 

> 

1 

CID 

2 

p 

V 

118 

a 

s 

0 

Female 

00 
43.56 

0) 

"5 
S 

47.68 

0 
bi) 

< 

10,385 

t 

3 

228 

135 

93 

110 

5,140 

5,245 

45.55 

578 

304 

274 

253 

325 

303 

273 

8,198 

8,478 

27.06 

31.05 

16,676 

28.95 

514 

266 

248 

292 

222 

265 

248 

9,797 

10,268 

36.97 

41.40 

20,005 

39.11 

6,648 

2,848 

2,800 

2,133 

3,515 

2,842 

2,798 

81,453 

89,506 

28.66 

31.99 

170,959 

30.31 

307 

155 

152 

231 

76 

155 

152 

7,648 

7,180 

49.34 

47.24 

14,828 

48.30 

165 

98 

67 
3,651 

57 
3,101 

108 

98 

65 

4,879 

3,258 

49.79 

50.12 

8,137 

49.92 

7,440 

8,789 

4,339 

3,781 

3,G46 

117,115 

123,935 

30.97 

33.99 

241,050 

32.46 
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Table  II.— BIRTHS,   1893. 
Arranged  hy  Monfhs,  Sexes,  and  Divisions  of  the  State. 


DIVISIONS  OF  THE  STATE. 

MONTHS. 

SEX. 

Whole  State. 

p 

p 

o 

o 

c 
s 
o 
o 

a 

G 
§ 

1° 

o 

o 

p 

fi 

1 

PL, 

5 

0) 

o 

a 

o 

Ph 

1 

i& 
o 

g 

p 
o 
o 

p 

1 
p 

_o 

"S. 

c 

s 

33 

January. . . 

Male..  .. 

441 

8 

37 

6 

25 

86 

184 

27 

44 

24 

Female  . . 

400 

9 

22 

7 

29 

82 

161 

37 

33 

20 

Total .... 

841 

17 

59 

13 

54 

168 

345 

64 

77 

44 

February . . 

Male..  .. 

343 

5 

26 

4 

18 

62 

159 

32 

20 

17 

Female  . . 

35G 

9 

25 

3 

17 

60 

168 

26 

33 

15 

Total    .. 

699 

14 

51 

7 

35 

122 

327 

58 

53 

32 

March  .... 

Male. .   . . 

434 

5 

22 

8 

16 

96 

184 

37 

42 

24 

Female  . . 

400 

11 

32 

6 

21 

77 

165 

31 

28 

29 

Total 

834 

16 

54 

14 

37 

173 

349 

68 

70 

53 

April 

Male..  .. 

301 

5 

26 

6 

18 

71 

159 

37 

27 

12 

Female  . . 

381 

9 

16 

8 

21 

77 

175 

20 

38 

17 

Total .... 

742 

14 

42 

14 

39 

148 

334 

57 

65 

29 

May 

Male. .  . . 

381 

8 

23 

6 

13 

90 

149 

38 

36 

18 

Female  . . 

347 

4 

23 

3 

26 

64 

153 

22 

35 

17 

Total.... 

728 

12 

46 

9 

39 

154 

302 

60 

71 

35 

June 

Male. .  . . 

420 

11 

35 

2 

19 

91 

174 

25 

40 

23 

Female  . . 

401 

12 

35 

4 

26 

90 

157 

26 

35 

16 

Total 

821 

23 

70 

6 

45 

181 

331 

51 

75 

39 

July 

Male. .  . . 

472 

12 

29 

6 

21 

103 

212 

31 

33 

25 

Female  . . 

408 

12 

29 

12 

24 

104 

1!)8 

36 

33 

20 

Total .... 

940 

24 

58 

18 

45 

207 

410 

67 

m 

45 
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Table  II.— BIRTHS,  1893.— Continued. 


DIVISIONS  OF  THE  STATE. 

MONTHS. 

SEX. 

Male .... 

6 
1 

o 
O 

a 
a 
o 
O 

a 

O 

c 
s 

II 

a 

p. 

a 

s 
o 

1 

o 

o 
u 

a 

a 

S 
'> 

o 

3 

o 
it 

o 

a 
o 

36 

a 
s 
o 
o 

a 

!a 
a 

August. .  .  . 

429 

17 

30 

10 

24 

97 

162 

34 

19 

Female  . . 

443 

7 

29 

5 

19 

99 

187 

38 

46 

13 

Total 

872 

24 

59 

15 

43 

190 

349 

72 

82 

32 

September. 

Male .... 

453 

7 

39 

13 

32 

83 

177 

39 

47 

16 

Female  . . 

■  409 

7 

25 

10 

26 

85 

178 

39 

Mid 

17 

Total 

802 

14 

64 

23 

58 

168 

355 

78 

69 

33 

October .  . . 

Male..  .. 

418 

10 

25 

11 

30 

88 

171 

32 

31 

20 

Female  . . 

450 

13 

41 

9 

26 

91 

185 

36 

32 

17 

Total 

868 

23 

66 

20 

56 

179 

356 

68 

63 

37 

November . 

Male .... 

454 

9 

29 

6 

38 

85 

192 

51 

24 

20 

Female  . . 

416 

10 

21 

8 

31 

105 

159 

38 

28 

16 

Total 

870 

19 

50 

14 

69 

190 

351 

89 

52 

36 

December. . 

Male..  .. 

499 

10 

24 

11 

29 

102 

216 

50 

32 

25 

Female  . . 

472 

15 

41 

6 

36 

107 

169 

42 

30 

20 

Total 

971 

25 

65 

17 

65 

209 

385 

92 

62 

51 

Whole  Year 

Male..  .. 

5,105 

107 

345 

89 

283 

1,054 

2,139 

433 

412 

243 

Female  . . 

4,943 

118 

339 

81 

302 

1,041 

2,055 

391 

393 

223 

Total 

10,048 

225 

684 

170 

585 

2,095 

4,194 

824 

805 

466 
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Taule  IV. -MARRIAGES,   1893. 
Arrcmyed  by  Months  and  Divisions  of  the  State. 


MONTHS. 


January 

February  

March . . 

First  Quarter. . . 


April 

May 

June  ...     

Second  Quarter. 


July 

August 

September  ,  . . . . 
Tliird  Quarter. . 

October 

i 
November | 

December 

Fourth  Quarter. 

Whole  Year .... 


DIVISIONS  OF  THE  STATE. 


>> 

c 

>. 

a 
o 
O 

a 
s 
o 

,_, 

o 

.S3 

a 

pq 

X 

OS 


18,  18 


289 

4 

17 

180 

3 

9 

744 

25 

44 

208^ 
2591 
429  j 
956 


14  29 

7I  13 

141  32 

35  74 


218|  7 

240 1  5 

;{2o!  13 

784*  25 


15 
15 

20 
50 


8 

5 

4 

17 

4 

3 

G 

13 

1 

4 


408  13  32   2 
382  12  30|  10 


228 
1,018 


4 
29 


3,502: 114 


8 
70 


238 


20 


57 


10 
9 
6 

25 

11 

7 

17 

35 

12 

6 

15 

33 

25 

27 

6 

58 


151 


o  ? 


45 
53 

18 
110 

GO 

50 

91 

207 

40 

42 

43 

131 

54 

71 

37 

102 


616 


29 
25 
18 
72 

45 

25 

44 

114 

29 
23 
19 
71 

32 
45 
12 

89 


346 


154  37 

j 

124!  21 

52  9 

330  67 

162|  22 

119  27 


195 
476 

125 
124 


26 
75 

12 


136j  14 

385|  48 

i 

I 

158,  16 

181|  20 

78;  13 

417  49 


1,608239 


16 
9 

14 
39 

15 
11 
20 
46 

12 
13 
21 
46 

11 
17 
16 
44 


175 


335 

207 
133 


308 

-  'r 

445 
1,075 

259 
254 
283 
71)0 

343 
413 
182 
938 

3,544 
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Table  V.— DEATHS,  1893. 
Arranged  by  Months,  Sexes,  and  Divisions  of  the  State. 


DIVISIONS  OP  THE  STATE. 

MONTHS. 

SEX. 

OS 

o 
o 

c 

O 

O 
o 

pq 

s 
a 
,o 

O 

B 
0) 

B 

3 

O    IE 

u 

I 

5 

o 
p. 

lU 

Providence  County 
Towns. 

o 

3 

S 

o 

B 
<u 

'> 
o 

t-i 

(a 

1 
B 
O 
O 

B 
O 

o 

1 

M 
B 

m 

a 
o 

3 

a 

M 
0) 

5 

5D 

January. . . 

Males  . . 

323 

8 

'>2 

4 

18 

53 

26 

147 

20 

16 

9 

Females. 

321 

8 

15 

7 

16 

58 

33 

145 

14 

13 

12 

Total.  . . 

644 

16 

37 

11 

34 

111 

59 

292 

34 

29 

21 

February . . 

Males  .  . 

278 

7 

21 

5 

13 

48 

21 

132 

14 

12 

5 

Females. 

294 

10 

21 

4 

14 

69 

22 

130 

13 

7 

4 

Total.  . . 

572 

17 

42 

9 

27 

117 

43 

262 

27 

19 

9 

March    . . 

Males. 

358 

12 

25 

7 

17 

74 

35 

157 

13 

12 

6 

Females. 

296 

10 

20 

9 

11 

63 

13 

136 

16 

14 

4 

Total.  . . 

654 

22 

45 

16 

28 

137 

48 

293 

29 

26 

10 

April 

Males. 

352 

14 

27 

7 

18 

79 

23 

143 

18 

14 

9 

Females. 

329 

10 

23 

11 

21 

60 

30 

147 

14 

12 

1 

Total.  . . 

681 

24 

50 

18 

39 

139 

53 

290 

32 

26 

10 

May 

Males.  . 

318 

9 

20 

12 

12 

52 

23 

142 

19 

18 

11 

Females. 

317 

6 

19 

5 

16 

64 

19 

149 

18 

14 

7 

Total.  . . 

635 

15 

39 

17 

28 

116 

42 

291 

37 

32 

18 

June 

Males.  . 

272 

11 

27 

3 

12 

44 

20 

117 

14 

13 

11 

Females. 

239 

7 

16 

] 

6 

44 

27 

105 

12 

15 

6 

Total.  . . 

511 

18 

43 

4 

18 

88 

47 

222 

26 

28 

17 

July 

Males .  . 

376 

8 

24 

5 

19 

85 

34 

154 

23 

17 

7 

Females. 

362 

6 

39 

9 

14 

64 

33 

150 

30 

9 

8 

Total.  . . 

738 

14 

63 

14 

33 

149 

67 

304 

53 

26 

15 
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Table  V. -DEATHS,  1893.— Continued. 


- 

DIVISIONS  OF  THE 

STATE. 

MONTHS. 

SEX. 

6 

a 

^ 

a          . 

'    o    •  ■     "ti 

5 
o 

3 

^ 

c 

s 

e 
_o 

e 

1 

9 

o 

a 

logo 

Si 

0) 

o 

1 

o 

CD 
o 
.2 

5 
O 

a 

ewport 
To« 

iwport 

P 

a 
o 
■a 

1 

S 
a 

5 

ia 

OS 

B 

30.5 

pa 
10 

32 

■  z      ;z; 

a, 

s, 

Pli 

^ 

^ 

» 

August. .  . . 

Males .  . 

11    20 

80 

20 

112 

26 

18 

0 

Females. 

354 

9 

38 

3    18 

76 

23 

136 

31 

15 

5 

Total.  . . 

7in 

25 

70 

14    44 

105 

52 

248 

57 

33 

11 

September. 

Males.  . 

312 

7 

31 

i 
7'  17 

67 

20 

120 

20 

11 

12 

Females. 

305 

15 

17 

10    14 

61 

27 

110 

23 

17 

5 

Total.  . . 

017 

22 

48 

17 

31 

128 

47 

230 

43 

28 

17 

October .  . . 

Males.  . 

208 

7 

29 

3 

19 

05 

25 

117 

18 

7 

8 

Females. 

249 

8 

14 

2,  13 

48 

19 

106 

17 

17 

5 

Total.  . . 

547 

15 

43 

5    32 

113 

44 

223 

35 

24 

13 

November. 

Males.  . 

253 

9 

25 

3    12 

46 

20 

107 

15 

9 

7 

Females. 

248 

12 

25 

11    13 

49 

20 

87 

15 

10 

6 

Total.  . . 

.501 

21 

50 

14   25 

05 

40 

194 

30 

19 

13 

December . 

Males .  . 

284 

10 

21 

3 

13 

48 

25 

134 

15 

8 

7 

Females. 

337 

0 

27 

2    18 

64 

32 

152 

20 

9 

4 

Total.  . . 

021 

10 

48 

5    31 

112 

57 

286 

35 

17 

11 

Whole  Year 

Males.  . 

3,780 

118 

304 

70106 

750 

301 

1,582 

215 

155 

08 

Females. 

3,051 

110 

274 

74  174 

720, 

208 

1,550 

223 

152 

(i7 

Total.  . . 

7,440 

228 

578 

144  370 

1,47(» 

500 

3,141 

438 

307 

165 

13 
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EocMmting   the   Whole  Number,    the   Proportion  to  Population,  the 

Niimber  of  each  Sex,  and  the  Number  in  each  Period  of 

Life,  in  every  Toiun  and  Division  of  the  State. 


TOWNS 

AXD  DIVISIONS  OF  THE 

STATE. 


Barrington 

Bristol 

Warren 

Bristol  County.  . 

Coventry 

East  Greenwich.  . 
West  Greenwich  . 

Warwick 

Kent  County  .... 

Jamestown 

Little  Corai)ton  .  . 

Middletown 

Newpout  City  , . . 
New  Shoreham. .  . 

Portsmouth 

Tiverton    

Newport  County 

IJuirillville 

Cranston*   

Ciuiiberlaiid 


*  s 


DEATHS. 


1,500 
5,322 
4,057 

11,479 

5,225 

3,408 

759 

20,44(; 

29,838 

1,172 
1,147 

19,392 
1,352 
1,917 
2,9 1 8 

28,720 
5,714 
7,403 

s.ok; 


I.  5, 


SEX. 


108 

98 

228 

107 

07 

13 

39 1 

578 

17 

14 

14 

370 

34I 

19 

10 

I 
5111 

II  2| 

130, 

1S5 


14.7 
20.3 
21.0 
19.9 
20.5 
19.7 
17.1 
19.1 
19.4 
20.7 
ll.it 
12.2 
19.1 
25.1 
!».!) 
15. S 
17. '.I 
19.0 
17. (i 
21.  I 


Males.  . . 

9 

Females 

13 

Males .    . 

08 

Females. 

40 

Males .  . . 

41 

Females. 

57 

Males.  . . 

118 

Females. 

110 

Males.  . . 

48 

Females . 

59 

Males.    . 

31 

Females. 

30 

Males.  . . 

9 

Females . 

4 

Males .  . . 

210 

Females . 

175 

Males.    . 

304 

Females. 

274 

Males .  . . 

8 

Females . 

!» 

Males .  . . 

8 

Females. 

0 

Males .  . . 

(5 

Females . 

8 

Males.  . . 

190 

Females. 

174 

Males.  . . 

17 

Females. 

17 

Males.  .  . 

12 

Females. 

7 

Males.  . . 

19 

Females. 

27 

Males.  . . 

20(i 

Females. 

248 

Males.  . . 

00 

Females 

52 

Males   .  . 

00 

Females. 

70 

Males.    . 

85 

Females. 

100 

a  a 


4 
10 

3 
10 
11 
20 
18 

8 
10 

5 


1 

84 
57 
97 
75 
1 


4 

4 

42 

32 


S 
54 
50 
19 
15 
13 
13 
24 
31 


'  Not  incladiiiK  State  InBtitiitioiiH. 
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Table  VI.— DEATHS,   1893. 
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13 
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1 

1 

1 
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G 
3 
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4 

1 

1 
1 

2 
1 

2 

3 

G 

5 
9 

1 
G 

0 
9 

3 

7 

4 
4 

.... 

4 

3 

o 

o 

2 

2 

8 
3 

9 

7 

7 
13 

IG 

8 

15 

18 

18 
21 

12 

13 
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1 

3 

2 

1 

.... 

1 

3 

2 

4 

3 

7 

4 

2 

.... 

1 

.... 

.  .  . 

3 

5 

2 

7 

G 

9 

7 

3 

3 

1 
2 

2 

1 

O 
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1 

2 
5 

1 

2 

5 

2 

4 

3 

G 

4 
4 
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1 

0 
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3 

1 

17 

4 
1 
5 

1 
1 

10 

8 

9 

5 

5 

13 

11 

7 

11 

13 

1 

2 

9 

12 

3 

5 

11 

11 

9 

10 

11 

14 

5 

3 

1 

11 

12 

11 

7 

.7 

15 

16 

10 

22 

20 

30 

17 

3 

1 

2 

12 

14 

3 

10 

17 

18 

18 

18 

20 

28 

13 

8 

1 

1 

1 

1 

1 

1 
1 

1 

2 
0 

1 
1 

1 

1 
0 

3 

1 

0 

0 

1 

1 



1 

1 

24 

1 
19 

2 

G 

3 

5 

(1 

1 

G 

IG 

IG 

24 

19 

7 

4 

3 

.... 

4 

11 

15 

15 

9 

20 

24 

21 

5 

3 
3 

4 

1 

2 
2 
1 

1 

3 
1 
1 

4 
0 

2 
3 
1 

1 

2 

1 

] 
0 

1 
4 

3 
2 

] 

1 
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1 

1 

2 

3 

2 

.... 

2 

2 

0 

1 

3 

■  •  *  - 

5 

G 

7 

1 

7 

20 

19 

28 

23 

34 

31 

14 

0 

9 

4 

8 

8 

15 

21 

19 

12 

25 

31 

33 

7 

1 

1 

9, 

5 

2 

4 

3 

7 

') 

4 

1 

0 

o 

2 

1 

1 

2 

2 

3 

3 

2 

7 

8 

1 

1 

2 
4 
3 

3 
5 

4 

1 
3 

4 
1 
3 

6 

8 

4 

4 

11 

5 
3 
5 

5 
5 
5 

9 
G 
9 

1 
8 
4 

1 

4 
0 

4 

5 
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7 

8 

1 
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Table  VI.— DEATHS,   1893.— Continued. 


TOWXS 

AND  DIVISIONS  OP  THE 

STATE. 

East  Providence. . . 

Foster 

Glocester 

Johnston 

Lincoln    

North  Providence  . 
North  Smithfield  . . 

Pawtdcket 

Providence  City,  . 

Scituate 

Smithfield 

woonsocket 

Providence  County 

Charlestown 

Exeter 

Hopkinton 

Narragansett 

North  Kingstown.. 
South  Kingstown. . 

Richmond 

Westerly. 

Washington  Co.  . . 
State  Institutions.. 


S.2 


DEATHS. 


9,386 

1,1G5 

2,199 

11,280 

22,231 

2,448 

3,231 

30,409 

150,000 

2,915 

2,597 

23,009 

283,293 

839 

891 

2,905 

1,501 1 

4,3721 

I 

5,139 

1,024 

7,101 

24,372 

1,877 


150 
24 
28 

200 

451 
38 
44 

599 

3,141 

04 

44 

438 
5,648 
5 
17 
42 
12 
51 
00 
20 
94 

307 

1 05 


16.0 


20.0 


12.' 


17.7 


20.3 


15.5 


13.0 


19.7 


20.9 


J1.9 


10.9 


18.5 


19.9 


5.9 


19.1 


14.5 


8.0 


11.7 


12.8 


12.3 


13.2 


12.0 


87.9 


SEX. 


Males. . 

Females 

Males. 

Females 

Males.  . 

Females 

Males . . 

Females 

Males.  . 

Females 

Males.  . 

Females 

Males. . 

Females 

Males.  . 

Females 

Males.  . 

Females 

Males. 

Females 

Males.  . 

Females 

Males.  . 

Females 

Males. . 

Females 

Males.  . 

Females 

Males. 
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Table  VI.— DEATHS,  1893.— Continued. 
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Table  VI  Coutinued.— DEATHS,   1893.— Recapitulation. 


Estimated  Population 
in  1893. 

DEATHS. 

OS 
>, 

o 
a 

DIVISIONS 

OF 
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"5 
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o 
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o 

Bristol  County.  . . 

11,179 

228 
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Males 
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20 

3 
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18 

O 
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29,838 
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19.1 

Males 
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75 

17 
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17.  i) 
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5,648 

19.9 
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146 

Washington  Co.  . . 
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12.  (; 

Males.    .. 
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155 
1 52 

18 
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5 
1 

State  Institutions. 

1,877 

105 

87 . 9 

Males . 

Females. . . 

98 
67 

o 

2 



Wjioi.k  State 

379,579 

7,110 

1 9 .  (J 

Males 

3,789 

!)16 

Females . . . 

3,651 

782 

172 

!s;);5. 


I)i;a  Ills. 


17 


Tai'.lk  \'I  Conliiiiieci. — DEATHS,    1H!);3.  —  Recapitulation. 
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Table  X.— Causes  of  Deaths  Registered  in  Bhode  IsJcouJ, 


m 

a 

CAUSES  OF  DEATH.i 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

1869. 

ALL  CAUSES 

1,291 
1,176 

348 
349 
276 
140 
63 

331 

2 

14 

1 

67 
282 

130 

29 

67 

34 

6 

5 

3 

2 

1,806 
1,655 

596 
453 
329 
221 
56 

580 
...... 

5 

58 
395 

161 
40 
73 
43 
4 

t 

3 

1,970 
1,782 

457 
479 
434 
338 
74 

441 
2 
8 
6 

68 
411 

182 
65 
lOS 
57 
13 
3 
2 

2,225 
1,919 

567 
447 
475 
369 
61 

548 
3 
16 

1 

88 
359 

186 
43 
161 

67 

10 

5 

7 
7 

2,510 
2,222 

570 
573 
563 
434 
82 

537 

'""29 
4 

106 

467 

221 

67 

164 

68 

26 

2 

6 

9 

2,793 
2,483 

71G 
620 
614 
446 

87 

670 

4 

2(i 

10 

112 

508 

223 

67 

198 

93 

17 

7 

6 

3 

2,447 

SPECIFIED  CAUSES 

2,184 

I. 

[CLASSES.] 
ZYMOTIC  DISEASES 

612 

II. 
III. 

CONSTITUTIONAL  DISEASES 

LOCAL  DISEASES  

598 

564 

IV. 

DEVELOPMENTAL  DISEASES 

421 

V. 

VIOLENT  DEATHS 

89 

I. 

[ORDERS.] 

472 

12 

3.  DiETic  Diseases 

23 
5 

II. 

96 

502 

m 

Diseases  or— 

217 

2.  Organs  of  Circulation 

64 
161 

88 

5.  Ukinauy  Organs 

6.  Organs  of  Genkration 

23 
9 

2 

9.  Organs  of  Special  Sense.  Eye  and  Ear 
Devei.opmen'Tal  Diseases  of— 

IV. 

.'■)4 
10 
58 
18 

57 

119 

7 

67 

28 

53 

198 

9 

84 

47 

67 

221 
14 
76 
58 

56 

249 
13 

119 
53 

73 

253 
24 

114 
56 

73 

247 

14 

117 

46 

V 

79 

3 
3 

15 

100 

3 

20 
131 

9 
8 

19 

169 

1 

4 

14 

2fl2 

i 

8 

30 

268 

1 
13 

14 

2»6 

1 

9 

Causes  ill-defined... 

Causes  not  stated 

22 
241 

<  Stlllborns  iDcluded  In  Ibis  table. 
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CAUSES   OF    DEATH. 


00 


for  each  of  the  Forfi/  years,  1853  to  1S93. 


I860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

2,853 

3,073 

2,714 

3,318 

3,498 

3,582 

3,142 

3,052 

3,124 

3,602 

3,472 

3,567 

4,449 

4.631 

4,506 

2,628 

2,853 

2,505 

3,081 

2,255 

3,335 

2,938 

2,827 

2,788 

3,251 

3,276 

3,275 

3,986 

4,344 

4,297 

644 

771 

599 

1,068 

1,158 

1,244 

768 

595 

602 

878 

793 

730 

1,117 

1,238 

1,242 

698 

729 

702 

713 

687 

774 

725 

748 

718 

814 

834 

808 

868 

879 

786 

715 

788 

674 

748 

816 

717 

808 

837 

786 

848 

885 

975 

1,167 

1,242 

1,283 

436 

457 

423 

427 

478 

497 

505 

525 

567 

589 

627 

635 

688 

829 

836 

135 

108 

107 

125 

116 

103 

132 

122 

115 

122 

-137 

127 

146 

156 

150 

607 

724 

565 

1,019 

1,113 

1,224 

750 

569 

582 

853 

761 

694 

1,083 

1,215 

1,203 

2 

5 

4 

6 

5 

2 

6 

6 

3 

2 

6 

6 

10 

4 

11 

29 

34 

24 

36 

31 

10 

7 

11 

11 

20 

20 

19 

23 

14 

25 

G 

8 

6 

7 

9 

8 

6 

9 

6 

3 

6 

11 

1 

5 

3 

131 

126 

122 

141 

123 

139 

132 

123 

130 

144 

167 

151 

187 

198 

155 

567 

603 

580 

572 

564 

635 

593 

625 

588 

670 

667 

657 

681 

681 

631 

245 

287 

231 

272 

294 

281 

293 

316 

274 

319 

339 

365 

423 

450 

418 

73 

108 

113 

99 

124 

99 

117 

115 

116 

128 

120 

146 

190 

193 

217 

215 

224 

175 

217 

236 

208 

239 

214 

235 

239 

235 

269 

313 

322 

349 

136 

101 

112 

104 

114 

86 

111 

120 

87 

97 

116 

117 

136 

154 

172 

29 

27 

25 

35 

28 

26 

29 

43 

46 

46 

48 

57 

77 

85 

85 

1 

9 

1 

3 

1 

4 

1 

1 

2 

1 

5 

3 

3 

5 

15 

8 

9 

7 

5 

5 

6 

12 

ii 

15 

5 

11 

18 

15 

11 

17 

9 

9 

12 

8 

13 

22 

14 

8 

11 

16 

12 

17 

24 

255 

244 

210 

205 

220 

280 

261 

270 

298 

293 

339 

311 

350 

462 

490 

13 

19 

23 

21 

23 

18 

24 

26 

22 

27 

28 

34 

36 

29 

44 

116 

132 

143 

161 

193 

152 

178 

188 

206 

217 

204 

232 

233 

254 

223 

52 

62 

47 

40 

42 

47 

42 

41 

41 

52 

56 

58 

69 

84 

79 

119 

93 

91 
7 
1 

104 
3 
5 

106 
2 
2 

90 

1 

119 

1 
1 

102 

97 

105 

105 

108 

126 

145 

128 

4 

3 

5 

2 

5 

2 

3 

4 

12 

12 

8 

13 

6 

"'"12 

11 

15 

""is 

15 

27 

""\9 

18 

8 

18 

37 

18 

21 

20 

34 

40 

33 

30 

48 

51 

59 

43 

8i 

70 

57 

188 

202 

188 

217 

209 

207 

171 

196 

288 

300 

137 

249 



376 

217 

162 

oii 
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Table  X.  —  Causes  of  DealJis  Registered  in  Bliode  Island, 


CAUSES  OF  DEATH,' 


ALL  CAUSES 

SPECIFIED  CAUSES 


.      [CLASSES.] 
ZYMOTIC  DISEASES 


CONSTITUTIONAL  DISEASES. 


III.  LOCAL  DISEASES. 


IV 
V. 


II. 


III. 


IV. 


DEVELOPMENTAL  DISEASES 
VIOLENT  DEATHS 


[ORDERS.] 

1.  Miasmatic  Diseases 

2.  Entuetic  Diseases  ...   . 

3.  DiETic  Diseases 

4.  Parasitic  Diseases..  .. 


1.  Diathetic  Diseases 

2.  Tdbekcular  Diseases. 


Diseases  op — 

1.  Nervous  System 

2.  Organs  of  Circulation 

3.  Respiratory  Organs  

4.  Digestive  Organs 

5.  Urinary  Organs 

6.  Organs  ok  Generation 

7.  Organs  ok  F.ocomotion 

8.  INTEGIJMENTARY  System 

9.  Organs  of  Special  Sense.   Eye  and  Ear 


Developmental  Diseases  of- 

1.  Children 

2.  Women 

3.  Old  People 

4.  Diseases  of  Nutrition 


1.  Accident  on  Negligence. 

2.  Battle 

3.  Homicide 

4.  Suicide 


Causes  ill-defined. 


Caubkb  not  stated. 


1875.  '  1876.  I  1877. 


4,563  4,340 
4,300  4,095 


4,692 
4,444 


1,028   990'  1,338 
940!   9681   997 


1,404 
757 
171 


992 
11 

18 
7 


193 
747 


441 

191 

495 

159 

85 

1 

10 

16 


1,303  1,254 


681 
153 


693 
162 


946  1,296 

12l  17 

27  17 

5 


416 
35 

216 
90 


56 


207 


199 
769 


437 

168 

429 

148 

69 

2 

27 

23 


332 

30 

241 

78 


131 


231 

766 


463 

187 

322 

153 

98 

4 

15 

12 


4,689 
4,430 

1,234 
986 

1,371 
680 
159 


1,202 
10 
16 


185 
801 


481 

172 

430 

165 

92 

1 

10 

20 


1879. 


1880. 


4,688'  5,021 
4,386  4,742 


362  368 

29  26 

213  222 

89  84 


2131   192   210 


1,158 
975 


1,300 
930 


1,465  1,613 


742 
157 


1,128  1,269 
12  10 
16  21 
2 


221 
754 


424 
208 
418 
165 
113! 


205 
725 


561 
237 

508 
169 
119 

7 
15 

7 


326  326 

36  36 

220!  273 

79i  107 


113   146 


48 


46 


254   233 


I  Slillborna  Included  In  thiH  tabic. 
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for  each  of  the  Forty-one  years,  185-j  to  ISO-J. 


■ 

1893.  ' 

ToUl  and 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

Percentage  for  40 

yeurs,  1853-1892. 

5,327 

6,535 

5,413 

5,660 

6,142 

6,616 

6,889 

6,588 

7,230 

6,892 

7,789 

7,852 

170,929 

100.00 

5,011 

6,827 

5,352 

5,544 

6,062 

6,562 

6,815 

6,500 

7,142 

6,823 

7,677 

7,753 

162,140 

94.86 

1,170 

1,077 

1,145 

1,074 

1,311 

1,764 

1,644 

1.374 

1,755 

1,523 

1,842 

1,703 

1 

41,130 

24.06 

1,051 

1,136 

1,119 

1,194 

1,226 

1,084 

1,214 

1,165 

1,281 

1,174 

1,220 

1,193 

34,731 

20.32 

1,756 

2,024 

1,961 

2,205 

2,357 

2,498 

2,663 

2,635 

2,784 

2,801 

3,098 

3,432 

53,396 

31.24 

819 

905 

906 

870 

945 

992 

1,078 

1,083 

1,051 

1,051 

1,185 

1,137 

26,764 

15.66 

215 

185 

221 

201 

213 

224 

216 

243 

271 

274 

332 

288 

6,119 

3.58 

1,119 

1,012 

1,076 

1,008 

1,251 

1,684 

1,563 

1,273 

1,660 

1,428 

1,755 

1 
1.591 

39,359 

23.03 

17 

21 

30 

19 

23 

33 

40 

25 

33 

24 

28 

29 

474 

.28 

32 

42 

38 

47 

35 

46 

40 

74 

61 

69 

59 

82 

1,127 

.65 

2 

2 

2 

2 

1 

1 

- 

1 

2 

1 

170 

.10 

213 

260 

253 

296 

262 

264 

307 

312 

299 

283 

305 

325 

7.291 

4.27 

838 

876 

866 

898 

964 

820 

907 

853 

982 

891 

915 

808 

27,440 

10.05 

602 

634 

650 

642 

727 

779 

805 

697 

772 

747 

828 

891 

17,497 

10.24 

262 

338 

293 

354 

333 

411 

442 

467 

413 

485 

609 

535 

8.069 

4.72 

481 

677 

517 

670 

696 

721 

792 

805 

909 

879 

1,031 

1,164 

15.7ol 

9.21 

245 

236 

260 

253 

319 

310 

329 

356 

335 

342 

364 

424 

6.G98 

3.92 

118 

173 

178 

215 

222 

220 

244 

272 

300 

300 

325 

377 

4.038 

2.36 

6 

26 

14 

14 

12 

14 

10 

10 

8 

15 

14 

20 

222 

.12 

25 

26 

32 

34 

26 

23 

15 

18 

25 

20 

17 

14 

556 

.32 

17 

19 

27 

,23 

'        22 

20 

26 

10 

22 

13 

10 

5 
2 

665 

.33 

408 

456 

448 

453 

502 

539 

596 

598 

587 

626 

641 

i 
713 

14.223 

8.33 

22 

44 

39 

28 

31 

29 

33 

27 

26 

23 

47 

50 

1.057 

.62 

283 

275 

293 

267 

276 

378 

290 

227 

198 

185 

256 

183 

7,927 

4.i>4 

106 

130 

126 

122 

136 

146 

159 

231 

240 

217 

241 

191 

3,557 

2.0.S 

178 

167 

197 

178 

194 

206 

190 

216 

250 

233 

309 

264 

5.353 
14 
105 

3.15 
.01 

6 

"3 

2 

3 

2 

2 

5 

3 

2 

i 

4 

3 

.06 

31 

25 

22 

20 

17 

16 

21 

24 

19 

40 

19 

21 

647 

.38 

16 

22 

19 

57 

39 

33 

46 

49 

45 

35 

34 

31 

1,550 

.90 

271 

186 

42 

1 

69 

,        61 

19 

28 

39 

43 

»4 

2S 

68 

7,239 

4.24 

58 
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CAUSES  OF  DEATH. 


Order  I 

1.  Small  Poxi 

2.  ^[eaBle8  — 

3.  Scarlet  Fever, 

4.  Hiphtheria. 

5.  Cerebro  Spinal  Meningitis 

6.  Quinsy 

7.  Croup 

8.  Whooping  Cough 

9.  Typboid  Fever^ 

10.  Erysipelas 

11.  Metria  (Puerperal  Fever) 

12.  Carbuncle 

13.  Influenza 

14.  Diarrhtea 

15.  iJysentery 

16.  Cholera  Infantum 

17.  Cholera-' 

18.  Intermittent  Fever 

19.  Uemittent  Fever 


Order  2. 

1.  Syphilis 

2.  Gonorrha?a 

3.  Hydrophobia 

4.  Glanders 

5.  Malignant  Pustule 
t).  Septicaemia 


Order  3. 

1.  Inanition 

2.  Puerpera  and  Scurvy 
-1     A  I  „i  „ii  „    t  Delirium  Tremens 

3.  Alcoholism,  -,  lutemperance 


1.  Thrush 

2.  Worms 


Order  1 

1.  Gout 

2.  Dropsy 

3.  Anajmla 

4.  Cancer 

5.  Noma  (Canker) 

6.  Mortification 

7.  Hheumatism 


Order  2 

1.  Scrofula 

2.  Tabes  Mosenterlca 

3.  PhtbisU  (ConHurtiption) 

4.  IlydrocophuluH  ('i'uljercular  Meningitis) 
6.   Tiihi-rculoHiH 


OUDBR    1 

1.  CepballtU 

2.  Apopluxy 

3.  Prtralysls 

4.  IriHuiiity 

5.  Chore* 

6.  Epllep»y 

7.  Tetanus 

8.  Convulsions 

9.  Bruin  MneuH'iH,  e(c. 
10.  Nerve  DUc.iAHeH 


Ordkr  2. 

1.  Peilenrdllls 

2.  AnenriMm 

3.  Ueart  OiHfUHeH,  etc 


>  Includes  8  caeeB  of  Chicken  Pox.    ^  inciudoB  Mumps.    '  Includes  Bilious,  Typhus  and  Continued 
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Causes  of  Deaf  lis  Registered  in  Rhode  Island. 


I860. 

1861. 

1862. 

1863. 

1864. 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

9 

5 

7 

7 

12 

22 

2 

1 

2 

3 

6 

12 

25 

28 

8 

8 

11 

12 

36 

26 

16 

15 

12 

20 

19 

26 

6 

24 

63 

7 

64 

57 

47 

91 

266 

255 

28 

14 

93 

286 

75 

66 

54 

287 

462 

67 

140 

81 

155 

160 

82 

64 

31 

20 

33 

33 

57 

48 

45 

59 

2 

2 

105 

5 

1 

94 

1 

4 

3 

1 
1 

3 
3 

14 

23 

62 
1 

16 

3 
57 

1 
7C 

58 

97 

53 

50 

30 

41 

53 

72 

66 

68 

65 

46 

46 

15 

24 

31 

56 

28 

12 

26 

48 

39 

25 

27 

32 

45 

67 

94 

84 

128 

116 

233 

152 

126 

86 

106 

157 

130 

190 

172 

121 

2C 

14 

11 

14 

28 

21 

16 

25 

26 

14 

21 

18 

23 

39 

26 

9 

7 

4 

14 

14 

13 

7 

8 

12 

10 

16 

18 

9 

17 

16 

1 
3 

44 

1 

1 

76 

2 
1 

\ 

2 

2 

1 

2 

1 

1 
1 

2 
41 

3 
60 

6 
62 

■  5 
93 

2 

49 

39 

46 

50 

47 

45 

100 

64 

65 

49 

96 

52 

262 

110 

188 

148 

118 

1)2 

74 

55 

43 

83 

36 

38 

151 

134 

108 

114 

133 

145 

110 

117 

154 

151 

213 

172 

391 

285 

265 

7 

12 

6 

9 

? 

14 

72 
2 

11 

10 

11 
2 
1 

11 

13 

18 

13 

8 

1 

3 

... 

1 

•1 

1 

1 

1 

2 

6 

3 
1 

2 

5 

2 

5 

5 

1 

3 

z^ 

6 

9 

3 

7 



1 



3 

1 

2 

1 

1 

1 

1 

3 

'  3 

4 

4 

2 

5 

4 

7 

4 

4 



i 

5 

i 

4 

2 

9 

3 

3 

2 

S 

10 

3 

3 

6 

4 

3 

16 

26 

17 

25 

23 

7 

4 

5 

6 

9 

14 

10 

17 

10 

19 

3 

4 

4 

3 

8 

5 

2 

8 

4 

3 

4 

U 

5 

2 

3 

4 

2 

4 

1 

3 

3 

1 

2 

2 

i 

1 

5b 

48 

46 

52 

45 

61 

49 

49 

49 

63 

61 

56 

55 

60 

39 

5 

3 

4 

12 

4 

3 

3 

2 

4 

4 

o 

6 

4 

3 

2 

44 

68 

61 

62 

61 

65 

64 

68 

60 

66 

80 

66 

96 

106 

87 

1 
10 

....  . 

8 

1 
5 

""l2 

2 

4 

1 
9 

5 
7 

1 
11 

10 

7 

6 

4 

7 

5 

16 

6 

4 

7 

7 

8 

10 

7 

11 

17 

17 

13 

21 

17 

22 

9 

14 

14 

13 

14 

12 

5 

9 

8 

11 

19 

22 

9 

20 

20 

1 

3 

3 

3 

7 

2 

2 

2 

10 

4 

6 

0 

( 

3 

506 

523 

613 

512 

498 

547 

626 

563 

517 

566 

577 

535 

600 

584 

636 

62 

63 

50 

47 

49 

63 

56 

41 

57 

76 

51 

71 

44 

52 

61 

6 

4 

10 

9 

18 

16 

24 

23 

18 

21 

41 

43 

36 

54 

49 

39 

46 

62 

40 

64 

42 

44 

67 

109 

60 

51 

57 

43 

62 

54 

65 

56 

72 

57 

69 

64 

77 

68 

67 

70 

40 

36 

31 

42 

45 

36 

52 

54 

48 

66 

79 

67 

67 

86 

11 

18 

7 

10 

15 

20 

13 

14 

13 
1 
5 

14 

18 

16 

26 

19 

...:' 

4 

11 

6 

6 

8 

7 

4 

12 

5 



4 

10 

13 

16 

16 

"  5 

6 

8 

4 

6 

3 

3 

3 

2 

6 

5 

8 

2 

8 

70 

70 

55 

71 

73 

73 

83 

68 

63 

79 

86 

8S 

116 

97 

98 

48 

42 

40 

54 

36 

62 

43 

38 

48 

65 

51 

78 

74 

67 

3 

2 

1 

2 

i 

1 

] 

1 

1 

1 

....  . 

3 

2 

1 

2 

1 

60 

105 

in 

99 

123 

98 

116 

114 

116 

-128 

117 

1   ■" 

189 

191 

216 

Fevers.    *  iDcludes  Cholera  Morbus    *  Includes  Yellow  Fever. 


GO 
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CAUSES  OF  DEATH. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

I. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
]6. 
17. 
18. 
19. 

1. 

2. 
3. 
4. 
5. 
6. 

1. 
2. 

3. 

1. 

2. 

1. 
2. 
8. 
4. 
5. 
6 
7. 

1. 
2. 
8. 
4. 
5. 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
0. 
10. 

1. 

2. 
8 

Okder  1. 
Small  Pos' 

4 

2 

185 

33 

13 

1 

4 

80 

159 

7 

5 

11 

62 

492 

8 

4 

95 

32 

123 

21 

17 

3 

1 

90 

52 

259 

20 

1 

1 

81 

86 

435 

11 

3 

93 

54 

136 

17 

17 



""53 

40 

168 

6 

1 

""sii 

259 
10 

""96 

43 

101 

25 

9 

1 

4 

53 

44 

161 

8 

9 

468 

152 

20 

1 

66 
20 
141 
17 
15 

""70 

28 

247 

11 

3 

37 

138 

Diphtheria 

216 

Cerebro  Spinal  Meningitis 

Qiiiusys 

18 
2 

(Jioiip 

Whooping  Cough 

Typhoid  Fever^ 

Erysipelas 

9G 

31 

150 

21 

18 

1 

6 

70 

36 

318 

8 

102 
48 

123 

18 

18 

1 

""■72 

50 

250 

IS 

101 
68 

117 
37 
22 

Carbuncle 

2 
•  3 

77 

42 

240 

18 

X 

1 

4 

2 
10 

4 
10 

g 

Order  2. 
Syphilis 

8 
1 
1 

8 
2 
2 

'2 

2 
1 
2 

4 

Gonorrhcjea 

Hydrophobia 

2 

3 

1 

1 

1 
5 
6 
15 

4 

1 

3 

2 

1 

Ordkr  3. 

2 

I'uerpera  and  Scurvy 

At  „v.„i!          I  L)eliri"um  Tremens 

^''='>^°"«"''-|Intemperai>ce 

Order  4. 
Thrush 

1 
4 
13 

5 
2 

5 
4 
8 

8 

1 
3 
12 

4 
2 

1 
3 
12 

1 
1 

6 

1 

14 

3 
10 
14 

1 

1 

11. 

Order  1. 

Dropsy 

56 
4 

95 
2 

10 

26 

21 

4 

657 

57 

8 

flC 
67 
99 
32 

66 

2 

106 

63 

1 
135 

38 

2 

119 

1 

0 

16 

18 

6 

G85 

70 
27 

81 

102 

86 

22 

8 

8 
112 
62 

60 

8 

125 

1 

18 

24 

13 

3 

645 

67 

36 

79 
137 
H8 
17 

""is 

6 
104 
85 

37 

8 

125 

2 

0 

24 

12 

3 

652 

46 

12 

88 

110 

98 

10 

3 

14 

3 

138 

70 

47 
4 

Cancer 

145 

Mortification  (Gangrene) 

11 

14 

18 

6 

660 

68 

18 

80 
05 
70 
10 

8 
24 

11 
10 
666 
66 
25 

81 
100 
72 
12 

1 
19 

6 
83 
81 

14 

29 

Order  2. 
Scrofula 

15 

'J'alies  Meecntcrica 

I'hlhlslh  (Couhumplion) 

IJydrocephuluB  ('J'ubercular  Meningitis).. 

8 

712 

66 

80 

III. 

Order  1. 
CcphalltlH 

107 

146 

I'aralyHls 

101 
32 

KplU-psy 

20 

5 

100 

62 

12 
2 

8!) 
70 

13 

8 

Convulsions 

102 
82 

fjRDER   2. 

4 
187 

2 
166 

4 
188 

6 
1C6 

1 
207 

2 
285 

2 

260 

I  IncludeM  8  cnncB  of  Chicken  Pox.    '•>  IncludcH  Mumpa.    "  Includei)  Bilious,  Typhus  and  Continued 
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Causes  of  Deaths  Registered  in  Rhode  Island. 


ToUl  and 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

18S8.  ! 

1889. 

1890. 

1891. 

1892. 

1893. 

"ioo 

Percentage  for  AO 
years,  1853-1892. 

2 

2 
14 

j 

1 
.  92 

1 
12 

4 
28 

219 
964 

.12 

6i 

18 

45 

18 

132 

11 

29 

.56 

45 

34 

971 

91 

88 

2661 

207' 

51 

16 

33 

67 

193 

6.355 

3.13 

lOl' 

96 

119| 

99 

228 

287 

191 

184 

211 

102 

89 

K7, 

4,553 

2.6« 

28 

26 

21 

16 

10 

24 

22 

9 

17 

16 

18 

I 

428 

.25 

3 

1 

1 

1 

8 

4 

7 

10 

6 

6 

6 

69 

.04 

77 

71 

80 

94 

90 

113 

79 

80 

83 

67 

89 

60 

2,934 

1.71 

71 

9 

43 

42 

49 

21 

44 

77 

70 

77 

25 

23 

1,430 

.84 

214 

239 

128 

105 

121 

116 

224 

135 

107 

149 

133 

129 

4,892 

2.87 

30 

28 

25 

36 

31 

32 

31 

28 

22 

26 

25 

31' 

878 

.52 

28 

16 

12 

19 

10 

25 

18 

17 

19 

12 

30 

7| 

542 

.31 

1 

3 

4 

2 

1 
2 

2 

7 

3 

2 

168 

2 
177 

4 
338 

3 

85' 

44 

776 

.02 

1 

7 

4 

.46 

90 

130 

113 

84 

93 

133 

80 

88 

95 

84 

128 

117 

2.748 

l.rtl 

68 

54 

40 

36 

66 

66 

77 

71 

87 

59 

71 

42 

2,898 

l.:o 

325 

242 

325 

279 

377 

355 

467 

427 

682 

646 

633 

603 

9,341 

5.46 

24 

25 

18 

24 

17 

18 

30 

26 

36 

28 

33 

35, 

809 

.48 

8 

21 

29 

34 

43 

83 

69 

38 

41 

29 

34 

6 

437 

.26 

2 

2 

2 

1 

2 

2 

4 

52 

.03 

16 

18 

14 

7 

12 

13 

11 

13 

15 

8 

14 

t 
16 

269 

.15 

1 

1 

1 

2 

1 

1 
2 

4 

3 

1 

1! 


18 

20 

1 

31 

.01 

.01 

1 

3 

1 

1 

2 

1 

1 

i 

.02 

3 

13 

10 

10 

18 

24 

8 

14 

12 

13 

11 

135 

.08 

1 

10 

7 

22 

20 

28 

19 

30 

31 

37 

22 

30 

232 

.13 

4 

3 

1 

3 

3 

2 

5 

7 

5 

3 

1 

5 

100 

.08 

7 

8 

3 

5 

3 

1 

2 

6 

4 

27 

7 

1 

231 

.13 

20 

21 

27 

17 

9 

16 

14 

31 

21 

2 

29 

46 

564 

.33 

2 

*  2 

2 

2 

1 

2 

2 

128 

.08 

1 

1 

1 

42 

.02 

1 
40 

"'""44 

1 
47 

1 
39 

"  "47 

2 

44 

1 

39 

5 
1,905 

50 

47 

46 

35 

39 

1.12 

4 

7 

7 

G 

15 

16 

13 

21 

19 

20 

16 

23 

270 

.15 

132 

169 

150 

193 

159 

159 

193 

189 

165 

177 

181 

205 

3,954 

2.31 

1 
9 

5 
10 

3 
23 

.  4 
20 

1 
16 

33 
380 

.02 

6 

19 

6 

15 

19 

21 

i7 

.22 

21 

27 

34 

34 

34 

34 

35 

30 

45 

35 

48 

40 

744 

.43 

14 

22 

20 

18 

23 

21 

12 

17 

11 

21 

18 

13 

550 

.32 

4 

6 

15 

7 

19 

e 

13 

11 

11 

12 

26 

8 

237 

.13 

744 

766 

739 

783 

827 

710 

800 

727 

852 

740 

769 

722 

23,718 

13.87 

49 

64 

56 

47 

54 

54 

50 

58 

72 

66 

62 

53 

2,20.i 

1.30 

27 

29 

36 

43 

41 

29 

32 

40 

36 

62 

60 

72 

730 

1 

.43 

95 

91 

78 

94 

104 

112 

133 

109 

172 

178 

167 

187 

1 

!    2,860 

1.66 

154 

167 

182 

185 

230 

208 

211 

210 

242 

219 

238 

276 

1    4,1G6 

243 

111 

118 

116 

104 

107 

122 

166 

113 

99 

116 

124 

131 

i    2,791 

1.63 

23 

29 

36 

34 

49 

64 

43 

22 

SO 

21 

27 

39 

832 

.50 

1 

2 

1 

2 

1 

1 

4 

IC 

.01 

14 

18 

11 

23 

14 

17 

16 

19 

23 

27 

25 

12 

468 

.27 

8 

8 

5 

4 

8 

7 

9 

7 

4 

3 

e 

8 

199 

.11 

110 

126 

139 

111 

121 

159 

154 

136 

156 

137 

162 

151 

3,796 

2.21 

87 

86 

83 

86 

92 

91 

81 

80 

46 

46 

79 

76 
8 

2,369 

1.38 

17 

10 

21 

29 

23 

29 

27 

33 

19 

17 

221 

.13 

2 

8 

S 

4 

2 

6 

a 

7 

8 

5 

3 

4 

95 

.06 

250 

308 

290 

344 

310 

377 

413 

431 

378 

447 

487 

614 

1 

j    7,763 

4.64 

Fevers.    *  Includes  Cholera  Morbus,    *  Includes  Yellow  Fever. 
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.  1 

X 

5 

! 

CAUSES  OF  DEATH. 

1853. 

1854. 

1855. 

1856. 

1857. 

1858. 

1859. 

III. 

Order  3. 

2.  Laryngitis '. 

3.  Bronchitis 

4.  Pleurisy 

2 
2 

7' 

48  i 

1 

7 

i 

3 

lot 

54 
2 
3 

3 

11 
2 
3 

i 

41 
12 
79; 
2 
5 

3 

13 
13 

5 
5 
13 
120 
3 
5 

8 

14 
17 

2 
7 
10 
141 
2 
2 

9 

13 

5 

5 

13 

12 

166 

2 

1 
23 
10 

4 

9 

18 

125 

6.  Asthma 

7.  Lung  Diseases,  etc 

Order  4. 

2 
3 

4 

2.  Enteritis — 

11 

4 

21 
13 

4.  Ascites 

1 

6.  Hernia 

7.  Illeue 

1 
2 

2 

3 


1^ 

5 
6 

1 

10 

9 

C 

1 



1 

2 

1 
8 

5 

5 

4 

11 

7 

8 

6 

3 

4 

2 
6 
2 
4 

2 
6 

7 

3 
18 

4 
31 

3 

15.  Liver  Diseases^  etc 

20 

4 
1 

3 

2 

4 

5 

Order  5. 

3 

2 
3 

3 

2 
3 

1 

i 

1 
1 

1 

3 
2 

3 

1 

1 

1 

5 

2 

2 
5 

4 

5 

13 
3 

2 
8 
2 

7.  Kidney  Diseases y  etc 

1 
2 

12 

Order  6. 

2 
1 

3 

2 

2 

4 
3 

6 

4 

Order  7. 

2.  Joint  Diseases,  etc 

Order  8. 

3 
2 

1 

2 

1 

2 

7 


2 

7 

4 

1 
2 

C 

3 
2 
4 

6 
2 

9 
1 

1 

1 

Order  9. 

IV. 

Order  1. 
1    Kllllborn                                

41 
2 

78 
13 
1 

124 

34 

1 

183 

17 

1 

185 
17 

177 
83 

177 

2.  Infantile  Debility,  I'remalure  Birth,  etc... 

26 

4.  Spina  I'.iCidu 

.">.  (nhf^r  MalforrnallonB 

0.  Teethlnx 

2 

1 
8 

2 
12 

29 

7 
20 

ii 

28 

6 

lb 

12 
36 

14 
81 

()R\>r.i{.  2. 

*1    (!hllHhlrlh 

1    ■" 

7 

9 

14 

13 

24 

14 
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1 

1860. 

1861.  1862. 

1863. 

1864. 

1 

1 

1 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871.  I 

1872. 

1873. 

1874. 

1 

1 

i 

8 
18 
20 
162 
3 
4 

11 

23  [ 
14, 

2     1 
18     7 
21    17 
163   147 

8     3 
12 

4 

24    30 
7    14 

ll 

17 

14 

174 

8 

3 

8 

27 

5 

1 

7 

16 

201 

7 

4 

Hi 

271 

.  19 

1 
10 
16 
176 
3 
3 

6 
20 
13 

1 

17 

20 

193 

4 

4 

2 
30 
13 

1 

19 

16 

172 

4 

2 

9 
34 
11 

2 

2 

7 

19 

4 

20 

19 

190 

3 

3 

9 

25 
6 

2 

28 

12 

182 

8 

3 

10 

29 
8 

2' 

24 

18 

218 

4 

3 

"36 
11 

2 

26 

12, 

229 

4 

40 

16 
15 
24 

4 
29 
14 

234 

7 
34 

10 
24 
17 

3 

40 
10 
250 
10 
36 

8 
37 
20 

1 

;;■.:■  :::::: 

1 

2 

16 

1 

5,    4 
9     7 

7, 
^1 

2 
5 

1 

5 
7 
1 

ll 
I 

6 
11 
2 

5 

5 

4 
8 

1 

f 

1 

7|    2 

13'    3 

1 

4 
5 
2 

1 

6 

1 

1 

1| 

9 

17     8 

12 

4 

,  . 

8 

7 

2 

.  8 

U 

13 

15 

33 

.4 .. .. 

9 

6 

4     5 
31    32 

2 

34 

1 
2 

4     4;     7 
3     3,     6 
37    20 j    37 
iL. 

5 

3 

30 

1 

17 

4 

4 

23 

2 

16 

6     fi     -     2 

7: 

31 

3 

28 

2 

2 
37 

2 

35    31 

2 

43 

2 

29 

•  39 

4 

36 

1 

12 
1 

4 

2 

' 

4 

1 

8 

3 

18 

4 
15 

1    27 
24    37 

26 
42 

1 

' 

i 

6 
2 

8 

1 
2 

8     2 

1 

i 

4 
4 
4 

6 

I 

1 
3 

H 
3 

6 
3 

8 

1 

5 
4 

7 
5 

8 
2 

5 
4 

1 

1 

15 
3 

2 

3 
8 
5 

1 
14 
4 

2 

16 
6 

2     2 

4 

27 

5 

15 

17 

1 

22 

.  1 

16 
4 

■2 

8 
5 

15 
7 

19 
3 

18 
8 

24 
10 

2 



1 

7 

1 

3 

1 

4 

1 

1 

2 

i 

5 

3 

3 

5 

7 
3 
1 

15 
11 

8 

4 
3 

2 

9 

7 
2 

7 

9 

1 
2 

6 
7 

i 

5 

8 
2 
3 

6 

15 
3 
4 

12 

10 
2 
2 

11 

4 
4 

15 

9 
2 

5 

11 
2 
S 

11 

10 
1 

1 

18 

10 
5 
2 

15 

18 
3 
3 

167 

42 

146 
45 

123 
36 
2 

111 

49 

138 
46 

177 
62 

172 
54 

163 
60 

212 
47 

220 
34 

234 
67 

223 
1    68 

202 
100 

228 
169 

277 
154 

3 
10 
40 

\'   " ' 

16 
31 

11 
39 

13 
34 

8 
28 

10 
31 

12 
23 

17 
30 

16 
23 

15 
24 

14 

34 

15 
20 

17 
31 

15 

50 

17 
42 

1 
1   ^^ 

"21 

2 
21 

i 

1 

IS 

19 

1    18    24 

26 

22 

27    28j   34 

86 

29 

44 

G4 
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OD 

eg 
O 

III. 

CAUSES  OF  DEATH. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

Order  3. 

4 
58 
10 
400 
10 
13 

28 
29 
28 

3 
57 

9 
339 

7 
14 

13 

36 
24 

2 

73 

5 

226 

8 
6 

22 
39 
17 

2 

80 

8 

317 

8 

15 

14 
40 
22 

2 
67 
13 
311 
13 
12 

17 
34 
24 

8 
94 
17 
364 
11 
14 

18 
33 
24 

6 

86 

4.  I'leurisy 

9 
327 

16 

20 

Order  4. 

27 

» 

2.  Enteritis 

44 

3.  Peritonitis 

27 



7 
8 

5 
8 

7 
12 
3 

12 
9 
2 

8 
9 

10 

7.  Illeus 

10 

5 

10 

7 

13 

13 

10 

12 

13.  Hepiititis .... 

5 

1 

39 

5 

38 

6 
7 
39 
2 
1 

46 

5 

4 

40 

1 

4 

54 

5 

3 

44 

6 

3 

49 

8 

40 

3 

35 

16.  Spleen.  Diseases,  etc  —   

2 
61 

9 

66 

6 

Order  5. 
•].  Nephritis  (Bright's  Diseases,  etc.) 

64 

3.  Diabetes. 

11 
2 

5 
1 

9 
9 

4 
1 

15 
1 

15 

16 

4.  Calculus  (Gravel,  etc.) 

1 

6.  Prostate  Disease 

7.  Kidney  Dineases,  etc 

8.  Bladder  DineaaeH,  etc 

3 

25 
4 

4 
12 
9 

2 
21 
11 

4 

27 
.     2 

4 
20 
12 

4 

35 

9 

■a 

13 

Order  C. 

1 

2 

4 

1 

7 

3 

Order  7. 

2.  Joiitl  iJiseaaen,  etc 

Order  8. 
1 .  Phlegmon 

2    Ulcer.             .         .              .           . 

16 

9 
3 
4 

27 

18 
3 
2 

15 

7 
2 
3 

■io 

'2 
6 

20 
14 

15 
6 

11 

17 
8 

Z.  Skill  DiscaneH,  etc ,. 

Order  9. 

3 

2 

3 

IV. 

Order  1. 

1.  Hlillborn 

2.  Infantile  Debility,  Premature  Birth,  etc... 

246 
136 

224 
75 

242 
0? 

248 
72 

216 
69 

192 

98 

8 

264 
92 

4    Hpina  Bindti 

15 

20 

11 

22 

26 

27 

32 
16 

10 

22 

18 
26 

26 

28 

OnuKu  2. 

1 
86 

2   Childbirth  

86 

80 

29 

.  26 

38 

38 
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1 

1 

I 

1 

1 

Total  and 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. ' 

Percentage  for  40 

1 

8 

2 
7 

6 

1 
6 

1 
3 

1 
12, 

j 
7 

years,  1853  1892. 

5 

7 

5 

11 

9 

9 

164     .10 

101 

111 

118 

168 

174 

176 

228 

260 

275 

247 

308 

315 

3,026     1.77 

8 

13 

5 

7 

12 

15 

18 

23 

18 

26 

341 

22 

570      .33 

344 

400 

363 

465 

481 

488 

508 

483 

569 

668 

655 

776 

11,222     6.57 

9 

14 

10 

21 

15 

20 

18 

16 

23 

28 

12 

17 

354 

.21 

12 

34 

10 

5 

13 

11 

17 

18 

6 

10 

27 

41U 

.24 

30 

35 

27 

29 

30 

34 

37 

42 

38 

25 

53 

47 1 

658 

.38 

75 

47 

76 

64 

85 

43 

88 

78 

63 

71 

73 

68| 

1,524 

.88 

30 

40 

40 

36 

59 

66 

60 

63 

03 

68 

62 

74 

l,0u7 

.59 

1 

2 

2 

1 

7 

2 

3 

3 

5 

24 

.01 

4 

1 

1 

5 

3 

1 

7 

4 

26 

.01 

11 

7 

11 

io 

15 

13 

11 

10 

16 

16 

22 

is 

269 

.17 

8 

11 

8 

17 

13 

15 

22 

30 

20 

18 

21 

16 

395 

.23 

6 

3 

d 

4 

1 



3 

2 

2 

6 

2 

11 

66 

.03 

1 

2 

1 

2 

1 

1 

3 

3 

18 

.01 

1 
29 

1 
34 

1 

1 
33 

1 
35 

32 

'""i4 

1; 

6 
651 

14 

16 

16 

22 

.32 

1 
15 

....„, 

1 

184 

8 

7 

10 

6 

9 

9 

3 

7 

9 

7 

.11 

8 

6 

5 

9 

2 

12 

12 

11 

15 

19 

13 

10 

204 

.12 

50 

38 

40 

47 

60 

65 

63 

63 

66 

55 

61 

72, 

1,454 

.84 

2 

7 

8 

1 
10 

1 
10 

1 
10 

1 

19 
302 

.01 

6 

20 

..  .  . 

7 

14 

15 

17 

71 

.18 

44 

93 

90 

143 

140 

130 

192 

176 

213 

229 

220 

268 

2,240 

1.31 

2 
16 

1 
27 

2 
26 

2 
37 

■■■"46 

13 
437 

.Ul 

13 

23 

21 

24 

22 

13 

32 

.26 

1 

1 

1 

1 

5 

2 

2 

4 

69 

.04 

8 

7 

12 

23 

17 

10 

18 

36 

15 

18 

22 

183 

.11 

3 

7 

4 

4 

8 

7 

4 

1 

') 

8 

5 

3 

101 

.05 

44 

36 

39 

25 

24 

39 

21 

34 

16 

16 

38 

44 

789 

.47 

14 

11 

13 

9 

3 

4 

3 

6 

3 

2 

4 
1 

« 

205 

1 

.12 

6 

12 

8 

8 

5 

5 

4 

4 

8 

6 

9 

77 

.04 

6 

20 

2 

6 

4 

9 

5 

6 

4 

7 

8 

11 

146 

■08 

1 

22 

"is 

1 

17 

2 
23 

1 
19 

2 
16 

5 
9 

7 
649 

25 

26 

32 

34 

26 

.32 

14 

18 

18 

21 

13 

15 

19 

7 

13 

6 

& 

391 

.23 

2 

1 

4 

5 

2 

I 

1 
4 

2 

7 

t 

1 
4 

5 

2 

70 
104 

.04 

1 

7 

3 

.06 

253 

263 

272 

271 

293 

276 

295 

329 

296 

272 

343 

412 

8,643 

4.99 

101 

137 

128 

132 

167 

211 

230 

195 

225 

251 

245 

224 

3,761 

2.20 

17 

5 

6 

11 

10 

16 

11 

14 

23 

19 

21 

140 

.08 

4 
16 

4 
16 

6 
19 

8 
20 

1 
15 

6 
19 

t      30 
604 

.02 

21 

19 

22 

i5 

15 

18 

.35 

33 

30 

21 

29 

26 

24 

35 

44 

27 

52 

18 

27 
6 

1,146 

.67 

2 

4 

2 

1 

1 

2 

16 

.01 

22 

42 

1 

35 

26 

1  " 

28 

38 

27 

20 

22 

46 

5. 

1,041 

.61 

66 
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s 

5 

CAUSES  OF  DEATH. 

1853. 

58 
18 

1 
9 
13 

1854, 

1855. 

1856. 

1857. 

1858. 

1859. 

IV. 

Order  3. 
1    Old  Age..          

67 
28 

1 
9 
15 

84 
47 

"""w 

18 

76 
58 

4 
12 
13 

119 
53 

114 
55 

117 

V. 

Order  4. 
1.  Atropby  and  Debility 

Order  1. 
(Accidents  or  Negligence.) 

43 

i.  Burns  and  Scalds 

7 
20 

6 

24 

13 
24 

4    Falls.     ..                  

1 

2 

31 

3 
2 
23 

6 
""i9 

4 

7 

16 

3 
3 

40 

5 
"'"38 

4 

1 

7.  Otherwise 

Order  2. 
1    Battle                                

37 

Order  3. 

3 
3 
15 

100 

3 
20 
131 

9 

8 

19 

169 

1 
4 

14 
292 

1 

8 
30 

258 

1 
13 

14 

296 

1 

Order  4. 

9 

22 

241 
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I860. 

1861. 

1862. 
143 

1863. 
161 

1864. 
193 

1865. 

1866. 

1867. 

1868. 

1860. 

217 

1870. 
204 

1871. 

1872. 

1873. 

1874. 

116 

132 

162 

178 

188 

206 

232 

228 

254 

223 

62 

62 

47 

40 

42 

47 

42 

41 

41 

52 

66 

68 

69 

84 

79 

12 
18 
27 
17 
6 

8 
16 
23 

8 
16 
20 
18 

6 
15 
24 
21 

4 

9 
12 
30 
19 

4 

12 
12 
24 
25 
2 

16 
12 
29 
18 

1 

16 
14 
36 
IS 

6 

4 

55 

16 

24 

32 

21 
29 

14 
29 

10 
21 

12 
26 

16 

20 

23 
39 
12 

7 
1 

9 

3 

31 

2 

3 

43 

1 
1 
71 

3 

1 
64 

2 
1 
51 

5 

6 

56 

39 

39 

35 

35 

33 

31 

si 

27 

7 

3 

2 

1 

1 

4 

8 

1 

6 

2 

1 

6 



2 

5 



2 

3 

4 

12 

12 

8 

13 

6 

12 

11 

15 

18 

15 

27 

19 

18 

8 

18 

37 

18 

21 

20 

.34 

40 

33 

30 

48 

51 

59 

43 

87 

70 

57 

188 

202 

188 

217 

209 

207 

171 

196 

288 

300 

1S7 

249 

376 

217 

152 

68 
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CAUSES  OF  DEATH. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

o 

IV. 

Order  3. 
1.  Old  Age 

216 

241 

213 

222 

220 

273 

247 

Order  4. 
1.  Atrophy  and  Debility 

90 

78 

89 

64 

79 

107 

82 

V. 

Order  I. 

(Accidents  or  Negligence.) 

12 
17 
35 
20 
6 
5 
47 

10 
12 
37 
12 

4 
9 

47 

13 
18 
30 
14 
9 
."J 
48 

7 
11 
44 
13 

6 

10 
13 
22 
16 

7 

18 
21 
33 
14 
5 

20 

16 

29 

4.  Falls 

19 

5.  Poison — 

6.  Suffocation  and  S?trangulation 

7.  Otherwise 

9 
19 

54 

45 

55 

43 

Order  2. 
1.  Battle 

1 

Order  3. 
1.  Homicide 

3 

4 

3 

3 

1 

1 

4 

Order  4. 
1.  Suicide .. 

26 

18 

22 

21 

13 

10 

23 

Causes  ill-defined...   

56 

32 

56 

49 

48 

46 

55 

207 

213 

192 

210 

254 

233 

347 

1893.]  CAUSES   OF    DEATH.  09 

Causes  of  Deaths  Registered  in  Rhode  Island. 


1 

Total  .ind 

1882. 

1888. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893.  1 

Percentage  for  40 
years,  1853-1892. 

283 

275 

293 

267 

276 

278 

290 

227 

198 

185 

256 

183 

1 

7,927 

4.64 

106 

130 

126 

122 

136 

146 

159 

231 

240 

217 

241 

i 
181 

3,557 

2.08 

16 

16 

16 

15 

20 

47 

33 

48 

57 

59 

89 

25 

614 

.36 

17 

18 

20 

19 

2S 

17 

27 

20 

20 

18 

21 

26 

633     .37 

40 

27 

41 

42 

58 

39 

46 

52 

71 

52 

48 

47  i 

1,282     .75 

31 

21 

31 

25 

19 

17 

18 

31 

32 

21 

33 

25 

646     .32 

7 

10 

8 

9 

6 

7 

12 

7 

11 

16 

23 

14 

241     .14 

8 

12 

11 

10 

10 

14 

8 

9 

12 

17 

26 

14 

210     .11 

69 

53 

70 

58 

58 

65 

46 

49 

47 

60 

69 

173 

1,827 
14 

1.06 
.01 

6 

3 

2 

3 

2 

2 

5 

8 

2 

1 

4 

3 

1 

105 

.06 

31 

25 

22 

20 

17 

16 

21 

24 

19 

40 

19 

21 

647 

.38 

45 

22 

19 

57 

39 

35 

46 

49 

46 

35 

34 

31 

1,550 

.90 

271 

186 

42 

59 

51 

19 

28 

39 

43 

34 

28 

68 

7,239 

4.24 

to 
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Table  XL— OCCUPATIONS  AND  AGES  OF  DECEDENTS. 

Shoiving  the  niimher  and  occupations  of  decedents  for  the  year  1893, 

and  for  a  period  of  forty-one  years  and  seven  months,  1S52 

to  1S9S  inclusive.     Ages  under  Twenty  excluded. 


State  of 

Rhode  Island. 

1893. 

41  Years  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

u 
O 

i 

< 
to 

< 

< 

s     I 

> 

<   i 

1 

o 

S 
1 

< 

6 
<! 

2 
> 

< 

I. 

Tillers  of  the  Soil. 

Farmers 

Florists > 

151 

3 

14 

10,517 

228 
698 

68.53 
76.00 
49.86 

1 

6,022 
25 

248 

401,442 

1,271 

14,540 

66.66 
50  84 

Gardeners   

55.49 

Total 

168 

2 
2 

11,443 

75 
147 

68.11 

37.50 
73.50 

6,295 

12 

10 

5 

29 

4 
1 
7 
2 

38 
211 

32 

13 
8 
4 

42 
3 

11 

31 

15 

150 

1 

417,253 

413 

608 

255 

1,409 

239 

25 

"     477 

65 

1,908 

13,356 

1,701 

653 

271 

101 

2,792 

136 

689 

1,409 

981 

8,265 

46 

66  28 

II. 

Professional  and  Per- 
sonal. 

Actors 

Architects 

34.42 

60.80 

Army  Officers 

51.00 

Artists 

Assayers    and   Analytical 
Chemists 

1 

55 

55.00 

48.59 
59.75 

Athletes 

25.00 

Authors 

68.14 

Ball  Players 

Civil  Engineers. 

2 
1 
10 
4 
1 

65 

85 

603 

183 

36 

32.50 
85.00 
60.30 

45.75 
36.00 

32.50 
50.21 

Clergymen   

63.30 

r^j                              ■    "  "   "   •        -  -   •  • 

Dentists   . .    

Designers 

Draughtsmen 

53.16 
50.23 
33.87 

Electricians 

2 

52 

26.6o! 

25.25 

Gentlemen 

66.48 

Inspectors 

45.33 

Inventors 

JournaliHls   (Editors   and 

Koporters) 

.Judges  and  Justices 

Lawyers 

Lecturers 

4 
2 
2 

114 

179 
119 
116 

57.00 

44.75 
59.50 
58.00 

62.63 

45.45 
65.40 
55.10 
46.00 
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Table  XL— OCCUPATIONS  AND  AGES.— Coutinued. 


OCCUPATIONS. 


State  uf  Rhodk  Island. 


1893. 


41  Years  and  7  Months, 
June  1,  185-2,  to  Dec.  31,  189.3. 


Musicians 

Naval  Officers 

Nurses 

Photographers  and  Litho- 
graphers  

Physiciaus    

Professors  and  Teachws. 

Public  Officers 

Publishers 

Sheriffs,  Constables  and 
Policemen 

Sculptors 

Stenographers 

Students .  . 

Telephone  and  Telegraph 
Operators.  .    

Theatrical  Managers  .... 

Veterinary  Surgeons.    . . . 

Weighers,  Gaugers,  etc. . 


U 
2 

4 
3 


Total. 


in. 

Optional  Activity. 

Agents  and  Canvassers.. 

Auctioneers   

Bankers  and  Brokers    . 

Bank  Officers 

Bar  Tenders 

Bill-posters 

Booksellers 

Bottlers 

Butchers  and  Marketnaen. 

Carriage  Dealers 

Clothiers .  . 

Coal  Dealers 

Collectors 


U 


18: 


59 

120 
848 
93 
315 
152 

289 


105 

26 
33 


4,051 


734 


217 
3 

17(5 


10 


Contractors  and  Builders. 


GO.  07 

59.00 

00.00 
00.57 
40.50 

78.75 
50.67 

48.17 


26.25: 

i 

20.00: 

33.00i 


52.43 


54.25 

37.00 
44.00 


70 
840 


35.00j 
52.50 


381  54.431 


60 
16 
13 

24 
274 
125 

73 
3 

104 

2 

68 

18 
1 

4 


53.30   1,421 


193 

6 

115 

62 


3 

5 
245 

1 
11 

5 
10 
68 


2,885 
765 
681 

1,098 

16,306 

6,087 

4,376 

152 

5,801 
80 
5i 

1,542 

533 

33 

198 

345 


76,733 


9,997 

274 

0,801 

3,965 

1,031 

118 

.  213 

175 

12,595 

55 

655 

227 

907 

3,919 


48.08 
47.81 
52.38 

45.75 
59.51 
48.70 
59.94 
50.67 

55.78 
40.00 
26.00 

22.08 

29.61 
33.00 
49.50 
69.00 


54.00 


51.79 
45.67 
59.14 
63.95 
38.18 
59.00 
71.00 
35.00 
51.41 
55.00 
59.55 
45.40 
00.44 
57.03 
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State  of 

Rhode  Island. 

1893. 

41  Years  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

i 

u 

o 

s 

o 
Eh 

1 
<! 

< 

0 
> 

< 

"a 
0 

s 

0 

0 

< 

<! 

4) 

to 

<5 

0) 

>■ 
< 

Dealers  ia  Wool  Waste. . 

1 

78 

15 

4 

.       4 

384 

2 

144 

3 

11 

1 

90 

9 

11 

1 

532 

1,108 

4 

5 

9 
11 
80 

1 

169 

5 

9 

70 

1 

10 

280 

38 

184 

56 

3,469 
903 
157 

239 

20,766 
108 

7,965 

151 

627 

35 

4,014 

440 

506 

24 

32,207 

65,444 

255 

355 

369 

648 

3,649 

68 

7,677 

.  318 

492 

6,472 

CH 

594 

14,071 

2,204 

8,863 

56.00 

Druggists  and  Apotheca- 
ries      

Fisli  and  Oyster  Dealers 
Fruiterers 

9 

1 

272 
62 

30.22 

62.00! 

44.47 
60.20 
39.25 

Graiu  Dealers 

59.75 

Grocers .    . 

Hardware  Dealers 

16 

893 

55.81 

54.08 
54.00 

Hotel  Keepers    and    Inn- 
keepers  

Ice-cream  Makers 

6 

354 

59.00 

55.31 
50.33 

Junk  Dealers.     

Leather  Dealers 

Liquor  Dealers.    ...     ... 

Lumber  Dealers     

1 
3 

37 

"'174 

37.00 
58.00 

57.00 
35.00 
44.60 

48.89 

jNIail  Carriers 

24.00 
58.46 
62.80 

46.00 

Policy  Brokers 

Manufacturers 

Merchants 

Opticians 

1 
24 
45 

24 
1,403 

2,826 

24.00 
60.54 
59.06 
63.75 

Organ  and  Piano-tuners.  . 

Pork  and  Meat-cutters  and 

Pork-packers 

2 

"2 

2 
1 

12 
1 
1 
5 
1 

148 

ios 

111 

6S 

562 

7(; 
77 

2,910 
68 

74.00 

52.50 
55.50 
68.00 

46.83 
76.00 
77.00 
58.20 
68.00 

71.00 
41.00 

Provision  Dealers 

Railroad  Oflicials.     

Real  Estate  Brokers.    . . . 
Saloon     and     Restaurant 

Keepers 

Ship-chandlers 

Shoe  Dealers 

Stable  Keepers 

Stock  Breeders 

Tobacconists 

58.91 
45.62 
68.00 

45.43 

63.60 
54.66 

!t2.4(; 

68.00 
59.40 

Traders   

2 
4 

5 

98 
179 

217 

49.66 
4^4.75 

43.40 

50.25 

Undertakers 

Vaiious   and    Unspecified 
Tradesmen 

58.00 
■IS.  17 

Total 

192 

13,119 

68.33 

4,033 

224,206 

55.59 

18!).'].]  OCCUPATIONS   AND    AGES    AT   DEATH. 

Table  XL— OCCUPATIONS  AND  AGES.— Continued. 


UCCUPATIONS. 


IV. 
Odtdoor. — Local. 


Boat-builders 

Briciviiiakers 

Briclc  and  Stone  Layers. 

Calkers. 

Carpenters  and  Joiners. 

Masons 

Millwrights ....     

Pavers 


Roofers 

Sextons 

Ship-carpenters  

Slaters 

Stonecutters  and  Marble- 
workers  

Superintendents  of  High- 
ways  

Tanners  and  Curriers.  .  . . 

Wheelwrights 


Total. 


Indoor. — Active. 

Axe  and  Scythe  Grinders 
Bakers 

Basket  Makers 

Bell  Hangers 

Belt  Mak'ors 

Blacksmiths  and  Farriers. 
Bleachers  and  Fullers.  . 

Bol)bin  INLikers 

Boiler  fthikers 

Bolt  Makers 

Bonnet  Dressers 


State  of  Rhode  I^^lanu. 


1893. 


1 
1 

1 

G8 
30 


1 
1 

2 
1 

13 

1 


123 


28 
4 


72  72.00 

42  42.00 

79:  70.00i 

4,129  (J0.72 

1,588  52.93 


45 

69 


45.00 
69.00 
146!  73.00 
38  38.00 


739 

79 


148 


56.84 
79.00 


49.33 


7,174  58.33 


2,510  50.20 


1,526 
165 


54.50 
41.25 


1771  59.00 


41  Years  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 


23 

6 

12 

11 

,755 

734 

31 

1 

22 

2 

G 
66 


224 

1 
43 
95 


3,039 


4 

123 

5 

2 

8 

580 

57 

1 

64 

3 


1,349 

2S9 

568, 

815' 

96,473 

41,749 

2,032 

70' 

1,254; 

126; 

3,640i 

4,503 1 

2831 


58.65 
48.17 
47.33 
74.09 
54.97 
56.88 
65.55 
70.00 
57.00 
63.00 
60.67 
68.23 
40.43 


11,260  50.27 

79!  79.00 
2,667^  62.02 
5,700:  60.00 


172,857 


56.88 


222!  55.50 

8,913j  72.46 

321 1  64.20 

47i  23.50 

484,  60.50 

31,254'  53.89 

2,S52i  50.04 

62  62.00 

2,529!  39.52 

11 81  39.33 

73|  36.50 
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State  op 

Rhode  Island. 

189.3. 

41  Tears  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

1 

O 

o 
Eh 

3 

§ 

< 
1 

< 

(U 

< 

> 
< 

0 

OP 

< 
0 

tJ) 
< 

0) 

t> 

< 

Brass  Finishers 

Brass  and  Iron  Founders. 

161 

53.67 

3 

0! 
15 

11 

14 

123 

57 

4 

65 
3 
1 
5 

37 

65 

116 

8 

5 

1 

110 

10 
5 
4 

51 
8 
3 

24 

23 
3 
0 

58 
1 
3 
2 

1,286 

440 

4 

14 

263 

11 

161 
562 
742 

65 

708 

7,110 

3,106 

201 

3,478 
147 

70 

187 

1,652 

3,080 

7,651 

404 

204 

77 

5,574 

381 

281 

105 

2,162 

310 

153 

1,314 

1,225 

111 

412 

2,041 

47 

05 

117 

61,748 

23,825 

245 

771 

12,102 

422 

53.67 
62.44 

Brewers 

.... 

40.47 

Britannia  Workers 

65.00 

Broom  and  Brush  Makers 

Cabinet-makers 

Calico  Printers 

Card  Makers    

I 

1 

64 
82 
60 

64.00 
41.00 
60.00 

50.57 
57.80 
54.49 
50.25 

Carriage-makers  and 

Trimmers ....    

Carvers 

Chair  Makers 

4 

239 

59.75 

53.51 

40.00 
70.00 

Comb-makers 

Confectioners   

Cooks  and  Caterers.     ... 
Coopers 

1 
1 

"'"53 

62 

53.60 
62.00 

37.40 
44.65 
47.52 

65.06 

Coppersmiths 

1 

37 

37.00 

61.75 

Cutlers 

40,80 

Distillers 

77.00 

Dyers 

Founders 

Foundrymen 

6 

291 

48.50 

50.67 
38.10 
56.20 

Furnacemen 

48.75 

Gasfitters 

42.30 

Gilders 

30.88 

Gold  Refiners 

51.00 

Gun  and  Locksmiths 

Hatters 

1 

24 

24.00 

42.00 
54.00 
50.57 

54.75 
53.2(; 

Heaters 

1 
1 

7 

42 

54 

354 

37.00 

Iron  Rollers  and  Workers 

Janitors 

Japanners 

Lathers 

45.78 
50.71 
47.00 
31.67 

Line  Makers    

5,S.5() 

Machinists 

70 
5 

2,621 
235 

37.44 
47.00 

48.02 

Mechanics 

Mclters 

53.06 
61.25 

Miners 

j 

55.07 

Moulders    

000 

45.41 

3!K34 

Nail  Cutlers 

38.35 

' 
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Table  XI.— OCCUPATIONS  AND  AGES.— Coutinued. 


State  op 

Rhode  Island. 

1893. 

41  Years  and  7  MonthB, 
June  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

>> 

2 

u 

o 

a 
o 

H 

< 

I 

< 

o5 

M 

< 

t 
< 

1 
I 

0> 
< 

< 

0) 

< 
o 

60 

> 
< 

Oil  Refinei'S 

1 

723 

20 
63 

2 
6 

1 

42 

3 

78 

40 

14 

5 

3 

10 

2 

1 

22 

5 

5 

4 

5 

1 

15 

16 

7 

4 

1 

7 

234 

4 

100 

19 

3 

2 

47 

104 

8 

76 

33,968 

1,058 

3,023 

90 

377 

70 

2,017 

170 

3,003 

1,032 

788 

322 

84 

500 

ll9 

83 

1,003 

353 

207 

210 

203 

42 

712 

093 

410 

185 

22 

311 

12,777 

322 

4,402 

1,021 

89 

103 

1,870 

4,250 

344 

76.00 

Painters  and  Glaziers. .  . . 

Paper  Hangers 

Pattern  Makers 

Pianoforte  Makers 

41 
4 

7 

1,993 
240 
458 

48.01 
61.50 
65.43 

46.98 
52.90 
57.51 
45.00 

Picker  Makers 

' 

02.83 

Plane  Makers   

79.00 

Plasterers     and     Stucco- 
workers 

Platers 

Plumbers 

Porters   

4 

7 

102 
247 

48.00 
35.20 

48.02 
50.07 
30.27 
48.30 

Punij)  and  Block  Makers 

55.71 

Reed  Makers 

64.40 

Refiners 

28.00 

Sash  and  Blind  Makers. . 

50.60 

Scissors  Grinders 

Scythe  Makers 

Servants          

1 
1 
1 
1 

45 

83 
20 
82 

45.00 
83.00 
20.00 
82.00 

57.50 
83.00 
45.59 

Soap  Boilers 

70.60 

Spindle  IMakers 

50.40 

Stair  Builders    

54.75 

Steam  Pipers 

Steel  Polishers 

3 

120 

40.00 

40.60 
42.00 

Stevedores 

47.77 

Stewards 

Stone  INIanufacturers 

3 

187 

62.33' 

43.31 
50.43 

Stove  Mounters. 

40.25 

Stopper  JNIakcrs 

Su^ar  Refiners 

22.00 
44.43 

Superintendents  and  Over- 
seers  

14 

835 

59.64 

54.60 

80  50 

Tinsmiths 

Tool  Makers 

7 

307 
'       105 

43.86 
52.50 

44.02 
53.74 

Trunk  Makers 

29.67 

Umbrella  Makers 

44.14 

46.00 

51.50 

Upholsterers   

Waiters 

7 
1 

300 
1         ■^'' 

39.08 
i  40.05 

Wire  Workers   

i  43.00 

1 
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Table  XI.— OCCUPATIONS  AND  AGES.— Continued. 


OCCUPATIONS. 


State  op  Rhode  Island. 


1893. 


Wood-Carvers. . 
Wood  Finishers, 
Wood  Turners. . 

Total 


VI. 

Indoor  .  — Act  ivity  Re- 
stricted. 

Barbers    

Bookbinders 

Booli-keepers  and  Ac- 
countants  

Box  Makers 

Braid  Makers    .  ,     

Cliain  Makers 

Chasers 

Compositors. .    

Cigar  Makers    

Clerks  and  Salesmen  .... 

Clock  and  Watch  Makers 

Die  Sinkers 

Knaraelers 

Engravers ,  . .  . . 

File-cutters 

File  Forgers 

Finishers 

Harness  Makers  and  Sad- 
dlers   

Jewelers 


27G 


Lapidaries 

Lauiidryraen , 

Leather-dressers  . .  . . 
Lighthouse  Keepei's, 

Millers ...    

Operatives 

Faper-makers 

Pearl  Cutters 


13 
3 

10 


1 

2 

62 
1 
1 


5 
40 


52 


132 


15,242 


518 
200 

393 


38 
81 
103 
2,182 
59 
66 


177 

102 

40 

82 

337 
1,735 


89 
4,183 


57 


52.00 
27.00 
44.00 


55.22 


39.85 
66.67 

39.30 


38.00 
40.50 
51.50 
35.19 
59.00 
66.00 


59.00 
34.00 
40.00 
41.00 

67.60 
43.38 


89.00 
45.47 


57.00 


41  Years  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 


5 

37 


5,394   270,734 


204 
24 

359 
14 
1 
4 
9 
2 

94 

953 

30 

18 

4 

J  21 

72 
1 
8 

100 

859 

8 

9 

2 

5 

42 

2,038 

5 

2 


106 

242 

1,364 


7,617 
1,121 

15,891 
590 

193 

369 

81 

4,183 

35,413 

1,640 

833 

256 

5,786 

2,930 

40 

387 

4,844 

34,914 

293 

373 

14 

300 

2,465 

88,858 

327 

85 


OO.OO 

48.40 
36.86 


50.19 


37.34 
46.71 

44.26 
42.14 

66.00 
48.25 
41.00 
40.50 
44.50 
37.16 
54.67 
46.28 
64.00 
47.82 
40.69 
40.00 
48.38 

48.44 
40.64 
36.63 
41.44 
70.50 
6().()() 
5.S.(;9 
43.60 
65.40 
42.50 
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Table  XI.— OCCUPATIONS  AND  AGES.— Continued. 


State  op 

Rhodb  Island. 

1893. 

41  Tears  and  7  Months, 
June  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

1 

1 

>. 

1 

3 

u 

o 

< 
o 

S3 

< 

a 
o 

< 

(D 

< 

o 

Eh 

<! 

> 

< 

a 
o 

Eh 

1? 

< 

01 

> 

< 

Polishers 

1 

4 

38 
199 

38.00 
66.33 

17 
168 

800 
973 

47.06 

Printers 

57.92 

Roll  Coverers 

27 

25 

127 

1,631 
1,672 
5,196 

60.40 

Rope-makers 

.;:■;  :::::: 

66.88 

Rubber  Workers   

5 

234 

46.80 

40.91 

Sail-raakers 

32 

537 

l,886l  58.94 

Shoemakers 

16 

681 

42.56 

30,916  55.71 

Silversmiths 

3 
14 
15 

139 

972 
816 

46.33 
69.43 
54.40 

100 
371 
137 

4,464  44.64 

Tailors 

20,297  54.71 

Watchmen 

7,547  55.09 

Wool  Sorters 

4 

270 

67.50 

42 

1,994:  47.48 

Cop  Tube  Makers 

1 

64 

64.00 

1 

64  64.00 

Total 

305 

13,855 

45.43 

6,572 

287,436 

43.74 

VII. 

Occupations  at  Large. 

Baggage  Masters 

3 
24 

85 

88 
1,377 

29.33 

Boatmen 

57.29 

Brakemeu 

6 

219 

36.50 

2,443'  28.74 

Car  Drivers  and  Conduc- 

1 

' 

tors  

3 
i) 

121|  40.33 
383i  42.56 

23 

166 

844:  36.70 

Coachmen 

7,197  43.35 

Drivers 

5 

173:  34.60 

20 

790|  39.50 

Cab  and  Hack 

o 

82 

41.00 

36 

1,562  43.39 

Drovers 

2 
309 

83  41.50 

Engineers  and  Firemen.. 

w^O 

1,355 

61.59 

14,756 

47.75 

Expressmen 

6 

9 

319  53.17 
63  31.50 

78 
3 

3,905 
94 

50.06 

Fire  Com  pan}'  Members. . 

31.33 

F'ishermen  and  Oystermen 

5 

241  48.20 

203 

10,007 

49.30 

Gripmen.    

1 

27  27.00 

House  INIovers   

5 

1 

345  69.00 

Horse-Jockeys. 

1 

47 

47.00 

47  47.00 

7 

277  39.57 

101 

4 

8,475 

15 

4,238  41.96 

Icemen 

2<!5  66.25 

Laborers 

388 
3 

19,371 
139 

49.93 
46.33 

417,792!  49.30 

Lamplighters 

795;  53.00 

Linemen 

.    . . 
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83|  41.50 
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Table  XI.— OCCUPATIONS  AND  AGES.— Coutinued. 


3NS. 

St.\te  of 

Rhode  Island. 

1893. 

41  Years  and  7  Months. 
June  1,  1853,  to  Dec.  31,  1893. 

OCCUPATI 

o 

"a 
1 

1 

<! 

O 

6 

< 

2 
< 

>> 

"S 
o 

"3 
o 

m 
< 

■2 

< 

< 

00 

u 
> 
< 

Lutnbei'tDeu   . . 

1 

513 

1 

9 

1 

18 

147 

232 

147 

130 

8 

10 

47i) 

87 

25,300 

20 

301 

32 

904 

7,381 

11,304 

0,800 

4,252 

308 

508 
22,000 

87.00 

Mariners 

2 

74  37.00 

40.32 

^lessencrers   

20.00 

Milkmen 

1 

1 
o 

0 
0 

7 
1 
1 
4 
25 

43  43.00 

32i  32.00 

103  51.50 

40.11 

JMotoimen 

32.00 

Pilots 

55.22 

Peddlers 

444 
381 

535 
55 

49.33 
42.33 

76.43 
55.00 

50.21 

Sailors 

Sea  Captains  or 
ters   

Ship-mas- 

48.72 
07.12 

Soldiers    

30.50 

Stage  Drivers 

71 

71.00 

40.75 

Switchmen 

245 
1,235 

01.25 
49.40 

50.80 

Teamsters .... 

47.30 

Total 

521 

20,008 

49.92 

11,201 

2 

1 

2 

2 

22 

1 

4 

5 

1 

1 

3 

5 

20 

33 

207 

2 

1 
1 

550,000 

48 

50 

137 

140 

1,377 

43 

131 

48,84 

VIII. 

Employments  of  Women. 
Actresses 

24.00 

Agents 

50.00 

Artists     . . 

08.50 

Basket  Makers 
Hoardingliouse 
I>ooki)iii(lors. . . 

Keepers. . 

1 

37 

37.66 

74.50 
(52.50 
43.00 

Book-kee[)er8 

32.75 

Box  Makers 

150 

20 

28 

91 

140 

570 

1,760 

12,512 

148 

25 

52 

30.00 
2(5.00 

Brush  Makers . 

1 

20 

20.00 

Cap  Makers.  .  . 

28.00 

Chain  IVIakers 

30.33 

Clear  Makers. . 

28.00 

Clerks  and  Saleswomen.. 

Cooks 

Dressmakers    and    Seam- 
stresses  

I'^arming.        .           

2 
3 

11 

67 
102 

472 

33.50 
54.00 

42.90 

28.05 
53.52 

42.13 

74.00 

Ilairdi'cssc'i's 

25.00 

Ilaruess  Makers 

52.00 
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Table  XI.— OCCUPATIONS  AND  AGES.— Continued. 


State  op 

Hhodk  Island. 

1893. 

41  YearB  and  7  Month?, 
Jane  1,  1852,  to  Dec.  31,  1893. 

OCCUPATIONS. 

1 

o 

< 

o 

OS 

< 

> 
< 

1 
o 

u 

tc 

< 

1 

it 

< 

< 

1 

<; 

Housekeepers 

Housewives 

127 

14 

1 

7,204'  56.72 
780  nO  14.1 

2,340 

105 

14 

10 

28 
2 

53 
3 

92 

830 

.    9 

.) 

13 

438 

8 

27 
1 
2 

140 
200 

1 
1 

7 

129,904  55.54 
8,502  51.89 

Jewelers 

1 

376  20.80 

Laboring   

099  43.69 

Laundresses.    .      

Midwives  ....    

1 

38 

38.66 

1,382  49.30 
128  04.00 

Milliners 

Musicians ...    . 

3 

1 

4 

41 

150 
26 

50.00 
20  00 

1,899  35.83 
99,  33  00 

Nurses 

Operatives 

Physicians 

284 
1,262 

71.00' 
30.78, 

5,729  02.27 

20,009  31.11 

497  55.22 

Pul)lic  Officers   

Rubber  Workers 

..    . 



.... 

110  55.00 
400  31.33 

Servants  and  Domestics. . 
Shopkeepers   

12 

533 

44.42 

21,140  48.28 
414  51.75 

Sisters  of  Mercy 

Stewardesses   

1 

24 

24.00 

1,012  37.48 
38  38.00 

Superintendents 

126|  03.00 

Tailoresses 

4 
6 

105  J-1  -^5 

0,437  45.98 

Teachers 

Telegraph  and  Telephone 
Operators 

2,440 

40.07 

10,557 

54 
34 

52.79 
54.00 

Upholsterers 

34.00 

Waitresses 

215i  30.71 

Total 

232 

13,676 

58.95: 

!    4,801 

233,354* 

48.61 

80 
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Table  XL— OCCUPATIONS.— Recapitulation. 


OCCUPATIONS. 


State  op  Rhode  Island. 


1893. 


Tillers  of  the  Soil.  .  . . 

11. 

Professional   and   Per- 
sonal   


III. 
Optional  Activity 

IV. 
Outdoor. — Local 


V. 

Indoor. — Active . 


VI. 

Indoor.  —  Activity    Be- 
stricted 


VII. 
Occupations  at  Large. 

VIIL 
Employments  of  Women 


All  Classes 


1G8 


76 


192 


123 


27(: 


305 


521 


232 


1,893 


11,443 

4,051 
13,119 

7,174 
15,242 

13,855 
20,008 
13,070 


104,568 


08.11 


53.30 


08.33 


58.33 


55.22 


45.43 


49.92 


57.95 


55.23 


41  Years  and  7  Months, 
Jnue  1,  1852,  to  Dec.  31,  1893. 


0,295 


1,421 


4,033 


3,039 


5,394 


6,572 


11,20] 


4,801 


417,253 


70,733 


224,200 


172,857 


270,734 


287,480 


550,000 


233,354 


42,816 


2,232,573 


00.28 


54.00 


55.59 


50.88 


50.19 


43.74 


48.84 


48.61 


52.14 


1893.  J 


OCCUPATIONS    AND    CAUSKS    OF    DEATH. 


81 


^        -Si 

O    s 

o 
o 

o 


•sisoinojaqlix 

'apioing 

CO 

1  ^ 

• 

■saaBasiQ  ipsiuojs 

Ol 

1    <M 

1-H 

-viiaasoildag 

• 

1        I 

-msiiBoinaqH 

• 

1        • 

•Biuouinanj 

1—1 

•O     1    1-1 
1    <N 

'iC«un3[({ 

• 

1    : 

-spinoiuad 

I— t 

1-" 

•a3v  PIO 

00 

IS 

■sasBasiQ  joAii 

<M 

1*^ 

'saaeasici  X3api;s[ 

00  T-H  .-1      1     O 

•Xiinmai 

T-H 

:  1^ 

Bzuangtn 

-* 

r-t     1    >0 

•sesBasiQ  UBOH 

CO 

CO     1    CD 
1    (M 

•oja  'pioqdXx  'si3Aa^ 

1—1 

1  *"• 

- 

- 

-— 

•IBUBiBJt  'sasAaj 

• 

1    I 

•SBiadiSitaa 

1  '"' 

•^8dD[!da 

1    • 

■sijua^ua 

1— ( 

1  *"* 

•^sdojg 

oq 

1  -^^ 

•jCaa^aae^a  puB  BaoqjjBid 

CO 

1    CO 

•aajgqBio: 

<o 

1  >o 

■^IHW^a 

CO  tH 

1  "^ 

•noiidmnsaoo 

1—1 

I-H 

(M     1    CO                                           1-1 

(5 

■J30UB0 

o 
»— 1 

IS 

•snupuojg 

CI 

1^ 

•;o  833B33i(i  'aiBjg 

--*< 

1^ 

1—1 

'93BBa8!(x  laMog 

CO 

1    CO 

•JO  sasBasiQ  'aappBig 

CO 

,co 

Biuqiev 

1—1 

1-^ 

-8i8X|BJBj  puB  ^xajdodv 

■<*   T-(    I— 1       1      CO                                                               T-H   7-1 

1—1                   1    y-i 

■rasiioiio3|v 

-^      -'l    -^ 

'Kjuappov 

CO     .  1-1    1   -*                                      ■     . 

'jaqmnti  dioq^i 

O  CO  Tl<     1    CO                                           »^  <M  rH  (M 

-*         1-1         CO 

1—1                  j    1—1 

QD 

Z 

o 
< 

O 

o 
o 

I. 

Tillers  of  the  Soil. 
Ffirmprs                 .... 

.2 

1 

i: 
z 

— 

e; 

c 

II. 

Professional  and  Per- 
sonal. 

Aot.ors 

"Z 

< 

cr 

y 

< 

z 

> 

-> 

82 


FORTY-FIRST   REGISTRATIOX    REPORT. 


[1893. 


s 
a 

a 
o 
O 


H 
<6 

Q 
O 

CO 

"/J 

<3 
O 

Q 
<! 

CO 

o 

<i1 

o 
o 
o 


pq 

H 


•sisoinojaquj,  | 

opping 

•     • 

■sasBasiQ  qoBuiojs 

'-'    ; 

•Biniaeoijd9g 

I    ! 

•insoBtanaqa 

1-1    . 

iH 

•Binoninaaj 

(?i 

>— 1 

I— 1 

a: 

t— 1 

rH 

•jCsunoij 

• 

•si'jmoiuaj 

r- i 

•aSV  PIO 

1— 1 

•sasBasiQ  aaAii 

• 

<N 

•sasBasia  jfanpjs 

T— 1         • 

1— 1 

—I 

■^jiat'sui 

•Bzuoupni 

1 

•eassasia  IJBSH 

r--   ":} 

1 — i        1 — i 

1-1  CM  iH 

(N         1-H 

o^D  'pioqd^jL  'S.IOAOJ 

■-^ 

iH 

IBIJBIBW  'SJaAOi[ 

— 

-- 

•8B[ad!8ija 

•Xedaijda 

•sijuajna 

•^SdOJQ 

•ijajaas^CI  pn«  Ba)qajBiQ 

.  •sa:)aqBia 

•jCitiw^a 

rH 

i 

•nojidninsuoo 

•  iH 

tH          I— 1 

1—1 

-.laouBo 

I— t 

tH  cm 

iH 

I— 

•sijiqonoaa 

r-l 

iH 

■JO  eaaBasto:  'uiBjg 

'sasBasiQ  pAVog 

1— 1 

•;o  saEraasiQ  'aoppt![{[ 

1 — 1    r-( 

rH 

i 

•BIU1(JS!V 

•    r— ( 

:    ^ 

•B\9X\viVi  pan  ^xa[dodv 

— ' 

•  r-^ 

•  iH 

•uisjioqoDiv 

r-\   ^H 

;     1 

•  I— 1 

•Bjuappov 

•       ■  I— 1 

!    ! 

•  1-1 

•JoqiutiN  aioqM 

OCCUPATIONS. 

a 

•i- 
a. 
c 

"5 

'C 

i 

c  a 

£ 

b 
a 

-J    '/ 

1. 

p 

a 
'a 

c 
"c 

c 

0 

Pi 

5 

a 

a 

03 

•  o 

'4-1 

o  '*■ 

'  ? 

c/ 

-  a 

0 

a 

'I 

c 

;    i— 

.   1/ 

|5 

)   a 

'.  6 
.  ^ 

•  ns 

•  a 
;   e3 

JO 

S 
■  -;:;   v 
tT  a 

2   T 

Ph 

-'Z 

"ij 

•  ? 

■  a 
.  ^ 

c 

•  a 
■h 

c 
c 

!- 

,  c 

•  c/ 

^    t/ 

<p- 

<    ;- 

s   a 

c 

pl 

t/ 

>    ^ 

a 
!  * 

'.  <» 

OS 

•  a 

o  c 
jQ  a 
<        c 
J     •-  a 

.^■% 
'Z  c 

■    a;  ^ 

5o 

1893.] 


OCCUPATIOXS    AND    CAUSES   OF   DEATH. 


88 


•sisoinojDqiix 

'appiiij; 

; 

•   I-^ 

rH 

-83s«3Bia  qaoiuojs 

<M 

BiuiaJDijdos 

'ui3!)imiioqji 

<T1 

'siaoiunsad 

O                               1-H 

i-(  CM  G^l 

•jCsuiwid 

; 

•SHiaojuod 

I— ( 

T-i 

(M 

■  -aSv  PIO 

rH 

; 

•839B3SI(I  .laAll 

(Tl 

1—1 

T-i 

r-{          1— 

■sasTOaiQ  jfaupis 

CO 

(71 

1—1    11    I— 1 

CO            r- 

• 

•XiiuBsui 

;  '-'    : 

Bzaangiii 

1 

1—1     • 

; 

•sasTOSiQ  u'oaH 

(M                           CM  CO 

I— 1 

(M  rH  CM  i-H  -^          (M       • 

oja  'pioqdiCx  's.i3A0^ 

1—1 

CO 

•  r-(  1—1 

•IBUB[BK  'W3A3d 

;                        1 

■SBiadjsXjg 

1— 1 

•Xsdaitda 

•sijTaajua 

•Xsdoio; 

T— 1 

-Xj3)adBX(I  paB  BaoqjjBiQ 

•sajaqBiQ 

tH 

rH 

-H 

rH 

-aoijduinsaoo 

I— 1        I— '  1— 1 

O                           r-^ 
1— I 

T— ( 

(M 

rH 

•jaouBQ 

?o 

• 

r-i 

•siiiqDnojg 

(M                           -^ 

<M 

i—i 

•JO  flasBOBid  'uiBjg 

T— 1                                          1—1 

-H 

'sasBasiQ  p-uog 

r-t 

-JO  sasBasiQ  'jappsig; 

CO 

•Btnqjev 

a? 

'sis^lBJBj  paB  Xxo[dodv 

O                         1-1 

rH  i-l 

i—i 

CO         T-t      • 

•uisqoqooiv 

eo 

•      ; 

• 

•          ;     ; 

•ajnopioov 

<N                         <M 

I— (  I— 1 

1-i 

•          •     • 

•aoqtanM  oioq^^ 

<3^ 

rH  tH 

(N                           -rft  -rfi  -J4  (N  «5  t*  OS  rH  «0          >0  iH 
t-                           rH                        I— 1                        rl 

OCCUPATIONS. 

a. 

c 

= 

F"  ■ 
5b  • 

o 
a> 

a     '. 

«  c 
c  t; 

3 

b 

a 

a 

03 

-  c: 

a 

0 

c 

>  2 

E  s 
'"'  <  '^ 

O    " 

O  S 
b 
< 

a: 

o 

)    T. 

33 

«    C 
ao   --I 

—     CJ 

00 

_a 

c 
C, 

2 

c 
< 

a 

'b 

02 

a 

"5 

o 

-  3 

on 
> 

c 

£ 
c__ 

a 

■J 

c 

a 
■J) 

3 

c 

c   a: 

tiJ    3 

c 

"3  t 
o  -^ 

03 

84 


FOETT-FIEST   EEGISTEATIOX    REPORT. 


[1893. 


o 
O 


•<ti 
Q 

O 

CO 

o 

Q 

o 

H 
<! 
0^ 

Q 

O 


k1 


]                      -sisoiriowqnx  | 

• 

; 

; 

appinS  1 

;     ; 

• 

cq 

■             -sasBasia  noBiuojs 

1—1 

r-{ 

C5 

tutnacDiidas 

•nisijBiTinana 

•     T— 1 

T-{ 

1                        'viaomndaj 

(?q     • 

^     -^           • 

I— i 

1—1 

^  1 

■r-< 
G<l 

■iCsianaiti 

• 

•ej:>iao}uad 

;     • 

1—1 

1 

IC 

•aSVPEO 

?0   rH 

T-i 

»o 

sasuasiQ: -laAil 

•  CI 

1—1 

r-i       • 

00 

■sascasia  jCaupig 

»0  "*  1— 1      • 

Oi 

C5 

cq 

•XjIUBSUI 

.  1— I     •     • 

: 

cq 

•uznaiiHUi 

.  rH       .       • 

: 

G<1 

•sasBasia  iJcaH 

C<1  C^  i-l  rH 

rH 

rH 

^ 

ca 

1          048  'pioijdXx  'sa3Aaj[ 

I— (  1— i 

rH 

* 

»o 

!                         -IBUBIBK  'SMAa^ 

; 

• 

•SB[8dlSiCja 

T-l 

I— 1 

CO 

•Xsd9[!da 

•supaiug 

tH 

r-^ 

•jC«doj(i 

r-^ 

•Xrajuas^O;  puB  ■BSoqJiBia; 

— 

— 

•sajaqBia 

I— 1 

1—1 

^ 

•^jHiqaa 

•  '^ 

* 

lO 

noijdtunsnoo 

1-1  «o 

tH 

CO 

O 
rH 

1                                  -jaouBO 

^H  CO 

O 

1             •              -Bnuioaoag 

t— ( 

T— 1       • 

05 

•JO  sasBasio;  'uiBja 

.  C^ 

rH   rH 

oq 

00 

•83883910;  [3A\0a 

1 

rH 

T-i 

•JO  83SBa8ia  'asppBia 

1— ( 

1— ( 

•BUim9V 

• 

: 

■8i8itiBaBd  puB  ^xafdodv 

cq  OS 

(N 

rH 

tH 

CO 

•IU8![OIIOO|V 

;     ; 

1 

rH 

1—1 

•siuopioov 

•  I— (  1— (     • 

r.<i 

• 

!         ! 

o 

i 

1                 -jaqtUDij  3[oqA\. 

COr-H-h-HG-lr-HC'Ir-l          (J^t-(i-l-Hi-(i-l-t<          »0 
CI  'i*                                 i-i 

'O 
00 
r-\ 

OCCUPATIONS. 

a 

i. 

a 
P 

s. 
C 

jc 

i- 

5(1 

? 

a 

3 

3 

c 
:    c 

,     0 

•  a 
;  c 

.  c 

1  rr 

ic 

3 

"    a 
:  ^ 

0 

i 

c 
r 

7 

pi 

a 

•   a 
J    C 

>  >^ 

:  c 
5P: 

Saloon     and     Restaurant 
Keepers 

3 

r'  2 

•    a 

■    t 

3     Q 

3 
,   a 

;  >-y 

a 
c 

3    a 

"j     '. 
7  Q 

.-   a 

A     '- 

'  a 
-  .li 

!    C 

2^ 

3 

5h 

•    ? 

!     Q 

a 

•  -a 

'  ^ 

•  a, 

•  tn 

•  a 

3            (J 

)  o  r 

O 

H 

1803.] 


OCCUPATIONS    AKI-)    CAUSES    OF    DEATH. 


85 


•Bisoinojoqiij, 

I 

1?) 

r^ 

•apping 

1-H       • 

1^ 

•sasBOSicr  qoBuiois 

1    : 

•BiuiaBOj^das 

•majiBtniioqa 

■ 

•Buioinnauj 

CO  o 

t-H 

©1 

•jCsunau 

',     ', 

I-H      1     I-H 

•sninojuaj 

•    • 

I— 1 

1    '"* 

■aSv  PIO 

CO  i-H 

I-H 

I-H 

1  """^ 

•B98B9S!(I  JBAJT 

CO  (M 

1  *^ 

•easBasjd  ^aapjg 

•*  CO 

1  "^ 

•XqiuBsui 

1 

•Bzuanyui 

1     1 

-H 

1  '"' 

-e!39Ba9ia  JJsaH 

b-  CO 

• 

1  "^ 

1     1-H 

•via  'pioqd^X  'sjoao^ 

CO 

l-H 

1  "* 

IBIJBIBJV  'SJ8A8^ 

•s«j9disXia' 

•jCsd3[!d3 

■siiiJajng 

•iCsdoaQ 

Si!>in9B£(i  PQB  BaoqjjBid 

•saiaqBid 

T-i 

1    ""^ 

•jC?!iiqaa 

I-H  i-H 

1    CM 

•nondmnsuoo 

i-H 

05  1-H 

1    '"' 

1     I-H 

•jaoai?o 

CO  -* 

l—i 

CO 

1  '— ' 

1    I-H 

•gijiqouojg 

^^  ©1 

I-H 

1  *^ 

•JO  easBasiQ;  'niBjg 

<M      ■ 

1-H 

1    CO 

•sasBasia  |3M0S 

I      '. 

1      .  '. 

■JO  sasBasid  'jspptug 

•H      • 

1    '""' 

Buiqjsv 

•  I-H 

1    *"* 

•Bi8K[BJBj  puB  Xxaidodv 

1-H 

CO  CO  r-l  tH 

I-H          tH 

1    '^ 
1     1-H 

'msiioqoaiv 

1 

I-H       ■       •       • 

;              • 

1     '"^ 

•ffjnappov 

'"'  '^  :  !  : 

I-H            I— 1 

1     ^ 

•jaqratiN  aioqA^ 

tHiHrHQOCOT-l,-l<MTH         CO         rHCO     |i-" 
<r)  OI                                    1-H                         1    CM 

1    r-< 

CO 

o 

8 

o 
o 

IV. 

Outdoor. — Local. 
Rriolvmakers  .  . 

OC 

a 

>.^ 

a 

c 
c 

c 
c 

2 

a 

c 

'c 

;r 

a 

C 

• 
. 

c   r 
-  2  "c 

z 

4 
? 

c 

5E 

Stonecutters  and  Marble- 
workers  

Superintendents  of  High- 

Total 

80 


FORTT-FIKST    KEGISTRATION    EEPOKT. 


[189^ 


o 


P 
O 

o 

Q 

!z; 
o 

H 

& 
o 
o 
o 


H 


•S}soiiio.i3qnx 

CM 

•appms  1 

■sasBasiQ  qoiuuo4S  | 

•Biiua(!Dn<Ia«;   1 

•iu8i}«iun3i(a  1 

1—1 

i                        Ujaorausntj   |                   '"'  *^^ 

■  I— 1  I— ( 

1 — 1 

T— 1 

1                 ■^si.nwid  1             :  : 

1— ( 

■sniuoiH'^J  1                     '.  ""* 

•dSV  pio  1                  '"'  '^ 

•SaSB^SlQ  JSAll    1 

I— 1 

•sasoasiQ  ^^onpiji   | 

<?q 

oq 

T— : 

•XjiuBsui  1 

•Bzaauyai  | 

]                 -sasBasia  ;jBaH  |                  t-h  lo  i-h 

T-l    tH 

•  tH 

•0J3  'pioricl.tx  's.i3Aa^  | 

T— 1           • 

r-l 

I— 1 

•[Eu«[Biv  'sjaAa^   1 

1— 1           • 

•SBiadisXag;  | 

•Xsdaiidgf  } 

— f 

■STjua^ug;  | 

I— 1 

■jCsdoJd  1 

T— 1 

•^lajngsf  a  PUB  BaoqjJBici  | 

•saiaqBio:  |                    '"' 

— 

■-fiinqsa  | 

I— 1 

•uondtuusuoo  1 

L^  i-H 

rH 

1—1 

•J9DIIB0    1 

1—1 

/; 

•siiiqono.tg  1 

tH 

- 

~7 

JO  83SB39!C[  'niTJja    1 

•89SB38ia  ISMOg    | 

1—1 

•JO  sasBOsia  'aappBia  | 

•■Btuniav   1 
■sjs^liMnj  put?  Xxa(dodv  | 

<M 

»— 

tH 

•uisjioiiooiv  1 

I 

•sjuoppov  1                   ""*     ! 

rH  CI  .-^ 

I— 1 

■JoquinN  oioqM 

lOeO-+CCCOrH«MT-l          -^  r-i  r-i  t-<  <X>  r- 

I— 1  I— 1 

OCCUPATIONS. 

Indoor. — Active. 
R:ikors . 

c 
5 

er 

£ 
r 

c, 

p: 

or 
r 

i 

« 
a 

a- 

a 

"c 

a 

jr 

■  a 

r 

1— 

"a 

? 
C 

c 

£ 

a; 

C 

a 

C5 

CO 

a> 

a 

a 

_c 

c 
a 

c 

cr 

•r- 

a 
a 

r 

S 

cr 

c 
c 
O 

cr 

a 

C 

cr 

ce 

E 

c 
c 
I— 

t: 

a 

a 
a 

O 

a 

03 

_s 

"o 
W 

a 

p 

1893.] 


OCCUPATIOXS    AND    CAUSES    OF    DKATH. 


•8!80[noaac[nx  | 

r— ( 

I— 1 

1—1 

— ' 

', 

•apiomg  1 

CO      • 

tH      • 

TH        • 

■sosBOSici  qaccaois   | 

rH       • 

• 

•Biniasoijdog  | 

CO      • 

— ^ 

•rasjiBiunaija  | 

;     \ 

;     ; 

•waoranouj  | 

I— I       • 

»0  <M  rH       • 

— 1  — 1 

^    : 

•Xsuiioid  1 

!    '.    '. 

1—1 

--f 

•sijinoiuaj  1 

rH  CO       • 

! 

rH       • 

•oSvPlO  1 

1— 1     • 

•  iH  1-1       • 

»H 

• 

■sasvasiQ  .ioaii  | 

I— I 

»-(  <M 

" 

•       ■ 

•sasTOaiQ  ^aapi-g  | 

■^     • 

10      •      ■ 

tH           iH  iH       ■ 

,! 

tH 

0  rH 

* 

CO 

•ifi!u«9ai  j 

I— 1     > 

•  ^H 

• 

v/.fiou^ui  1 

rH      • 

•       •       ■ 

■ 

rH 

•SOSBOSja 'JW3H    1 

— 

0 

171  ?£)  <M  CO 

' 

Ifl 

'" 

.    Djo  'pjoqdXx  'SJOAO^J  1 

1— t      • 

01 

•IBUB(BK  'flJ3A0^    1 

1— 1      • 

• 

•siJ[3disiCja  1 

iH 

•Xsdaiida 

•sni-iajua 

•jfrsdojo; 

■XiaiuaSifa  PuiJ  Baoujauia 

T— I           • 

rH 

■eajaqBia 

T-\         • 

tH 

•xiinqoa 

;     • 

; 

•uoijduinauoo 

1>.  CM  '^  0 

tH  ©1 

K         tH  rH 

CO 

■jaaaBO 

;     ; 

•     ; 

; 

;— 

•sni'puoja 

•  -t* 

rH  tH 

JO  -fasBosia  'lUBja 

.-1  -i* 

rH  G<I 

T-< 

— 

•easBasja  laMog 

;     ; 

•     1 

70  sasBOSia  'JoppBia 

\ 

— 

•  >H 

•    1-< 

•Boiqisv 

;     ; 

'          * 

-SIS^lBiBJ  puB  iCxo[dodv 

•    l-H  I— 1 

.  ws 

.  CO 

•  ©1 

•  tH 

.  iH          tH  lH 

•tusiioqoaiv 

•   01        ■   — '        • 

-J 

•      •             •     "• 

sjuoppov 

•  "; 

•  :t 

•     •          • 

- 

.  ©^       .              .  — < 

•jaqumti  aioqAV 

CO  a 

S  ^  rl  C5  T 
5         <N  JO 

J<  t>       -^t*  c-  >- 

1  tH  I- 

■H  iH  CO  CO         ■>*  t>  © 

» t* 

OCCUPATIONS. 

1 

I 

t 

!    a 
•  "a 

5  J 
-   c 

■5  2 

2    a 
;  2 

I     ? 

;    C 

J     C 

"     0 

•  < 

0  = 

-    t: 
U    ■ 

0 

n  2 
J 

J  i 

5     ! 

J  . 

>• 

.    0 
.    0 

:  ^ 

i  « 

-  3  ~ 

»3 

J 

1    c 

C  -J 

0 

r  - 
n  * 

3 

r. 

\   \ 

r  J 

0 

C  -J 

.  .1 

•  > 

:o 

.  5 

CO 

*-> 

•  ^ 

i  § 

'    a 

M 

•>  - 

0  CO 

1  0 

88 


FOKTY-FIKST    REGISTHATIOX    KEPOUT. 


[1893. 


•sisoiDDaaqnx 

^ 

CO 

•3pioins 

t> 

1     • 

•sasBOSid  qoT?iao^s 

•l-< 

•  rH 

•BiiuaJDiidas 

CO 

r-{ 

•msimuiiiDqa 

rH 

r-i 

r—\ 

Buiooiuonj 

1—1  I— 1 

O                                    (M  CM         (M 

CO 

r-t 
r-t 

■laimoii 

CM 

rH 

r-i 

•spinoiuoj 

o 

>" 

•aSv  PIG 

o 

; 

•sasBasio:  j8A!1 

CO 

CO 

•S3SB9SIQ  ,ioap!3 

QO                                       rH 
CM 

rH 

lO 

•XjiaBSui 

C<1 

rH 

-«zaanyai 

CM 

'. 

•SaSBOSlQ  5JT!3H 

(M 

CO                                       CO 
CO 

rH  ^ 

•018  'piOlldXX  'SJ3A8 J 

o 

r-i 

r-i 

•IBTJBIBK  '8a3A9£ 

CM 

•eB[9dis.Cj3 

•iCsdoiidg- 

•«iiua?aa 

rH 

•Xsdoja 

rH 

•Xjajuasifa  pnt!  ^aoiiJJBia 

(71 

r-i 

■sajaqBici 

CO 

• 

•iCiinqna 

r-\ 

; 

•aoijdujnsuoQ 

rH   r-H 

c 

»o 

t}H  rH  rH  rH  00 

•joouBo 

•<-\ 

,; 

r-i 

•  •BTiiqDuoja 

t^ 

! 

■JO  aaBBasid  'niBjg 

(35 

CO 

•838t!0i)!C[   [OAVOg 

rH 

•JO  938B08ia  'wppBia 

CO 

•Buiqisv 

r-t 

•aiSiCiBJBd  put!  ^xo|dodv 

O 
CO 

rH 

•   rH 

•  -* 

•lUHjioqo^lV 

•^                                       rH       . 

; 

■   rH 

•B^aapjooy 

;     ; 

•  r-i 

•jaqoiriM  oioqAV 

rH  T-H  rH  CO 

GO                                    COCO         Oi-HCMCNI'Hr- 
CO                                    T-t.                T-i,                      iS> 
(51 

4 

OCCUPATIONS. 

a 

•- 
a. 

c 

a 

•- 

0. 

'  c 

r 

5     C 

C 

VI. 

Indoor. — Activity  Re- 
st rict  eel. 

5 
.^ 

c 
c 

'.    O 

•  a 
oT  E 

>>      r- 

o   ^ 
M 

a 

C 

v 

C 

c 

a 

a 
•  E 

■   a 

:? 

c 
«" 

rj  a 

■  ? 

'  a 

P. 

c 

1893.] 


OCCUPATIOlfS   AND    CAUSES    OF    DEATH. 


89 


1                      -sisoinaaaqnx 

'  Ol 

•  rH 

•   I-H 

1    '^ 

•apioing 

.  (M 

!    I 

^ 

.     .    1   G, 

•sasBasio:  ipotnojs 

•  I-H 

•  1—1 

o\ 

•  I-H 

^    1   .- 

•Biraaiaiidas 

i    ! 

I— ( 

•     ; 

1    ^' 

■nian«uin8ilH 

• 

1 

\     \ 

1    -n 

•Bjaouinauj 

•  ,-1  -:ti 

00  T-H 
I-H 

•  iH  (M 

•  >o  -t 

1    CO 

1  «c 

1                               •Xsunau 

t— ( 

1    "^ 

•siimojuaj 

•    T— 1 

! 

1  '^^ 

■aSv  PIO 

•  1— I  ;c 

1  ^^ 

•80SB38l(I  jaAiq 

'-' 

" 

i  "^ 

•sasoasig  Xaapi-g 

I-H 

CO 

CO 

'  (M 

•  I-H 

I-H 

1  °o 

'      1     ^H 

•ifiinnsai 

• 

\ 

1       • 

1   '"' 

"Bzuangui 

T— 1 

1    ■"* 

•838t?0SI(I  IJTOH 

•    T-l    '?1 

t- 

r-K 

i-H  (M  I-H 

1    CO 
1    fM 

•013  'pioqd^x  'sjaAaj[ 

I-H 

T— 1 

1    '* 

•[BijBiure  '8JaA0^ 

sBiadiSjCja 

•iC8dandg 

•snuajua 

•Xsdojo: 

•£I9%1199£(1  puB  BaoqjJUIQ 

1—1 

'-' 

1    CO 

•sajaqBiQ 

1— ( 

I-H 

1  ©1 

'^wn^a 

• 

; 

•aondtansaoo 

G<J  I— 1  tH 

r-t 
i-l 

THi-H©lCOrHrHCMi-H 

1  <o 

1    CO 

•jaoaBO 

; 

• 

• 

; 

i-H 

1    CO 

•8!5!tioaoja 

I— i 

iH 

CO 

I-H 

I-H       •   T-H 

1  ^ 

•JO  8a8Ba8!a  'aiBag 

T— 1 

'^ 

T-f  I-H       • 

1  0 

1    I-H 

'BasBasiQ  laMog 

• 

rH 

•       " 

1    '"^ 

•JO  sasBasia  'jappBig 

<M 

1 

iH  iH 

I-H 

1    "^ 

•Bmiiisv 

i 

• 

1 

•sre^lBJBj  pnB  ^ajdodv 

i-H  1H      • 

iH  O 

CO 

(M  I-H  CO  CO 

1    «S 
1    IN 

•m8iioqo3iv 

•      • 

;      ; 

cn 

1    '* 

•sinappav 

I    ;    : 

r-J  CO       ■ 

I-H 
I-H 

iH      •      •  i-H 

1    °C 
1    I-H 

•jaqranM  aioq^ii 

r-ie0C<:)rH<M»0Oi-H(Mi-Hi-IC0»0>0e0-*'*'*T-l     lOJ 
'^          C5                                1—1          I-H  iH                    1    O 

1    CO 

CO 

O 

< 

u 
o 
o 

c 
C 

c 

CO 

■1-9 

■u 
=: 
o 

O 

£ 

— 

■•3 
°8 

CO 

I-H 

m 
r> 

0 
c 

5 

X 

a. 

s 

a 

0) 

CO 

0 

CO 

c 

7' 

-  0 

CO 

a) 

a 

0 

CO 

«-9 

3 
3 

X 

H 

c 
E 

1 

a 
0 

v 
a; 

"3 
0 

!I0 


FORTY-FIRST    REGISTKATIOX    EErOliT. 


[1803. 


•sisoiuo.iaqux 

cc 

■appms 

1 

(M 

•S8SB38I(I  qOBlUOJS 

I— 1 

«o 

•Bitaajoiidas 

I 

r-i 

•uiST^Binnaua 

i-H 

CM 

•8inoranoa<j 

oq  (M  cc 

rH 

~ 

G<l  CC 

rH 

T-H 

•iCsTJuaij 

•siaiuojuaj 

rH 

CO 

•aSy-  PIG 

rH 

r-i 

•88SB38ia  aOAJI 

T— I 

(M 

r-t 

t^ 

•sastrasicr  Xanpi3 

rH 

lO  I— t 

CM 

rH       • 

•X}mt?8ui 

1 

• 

•Bzaangni 

l-H 

• 

'^ 

•83SB9Sia:  1JB3H 

1— 1 

rH 

(M   r-i 

CO 

•Dja  'pioqdiCx  's-iaAaj 

i—l 

T— 1 

rH  1—i 

GO 
■  r-i 

•ICIJBIBW  '8J9A9jJ 

rH 

• 

•SBiadisijg; 

r-i 

•Xsdaijda 

rH       • 

•Bijijaina 

r^ 

■ifsdoja 

^ 

•jCja^uaSiCQ  puB  BaoqajBiQ 

t^ 

•83?aqB!a: 

I— 1 

r-i 

■^iinq^a 

• 

CO 

•uoiidinnsaoo 

155 

CO  l-H 

; 

01 

Q^  CC  T-{  r-{      • 

•aaonBO 

i-l  l-H 

rH 

7 

Oi 

■siiiqonojg 

r-i 

<M 

■JO  eaBBa8!a:  'niBjg 

(N 

Oi 

'B38B3SIQ  pMOg 

.•  »-• 

CO 

"JO  sasBaaiQ  'joppiifq 

; 

©q 

•Bunijay 

; 

rH 

—• ; 

meX\vm  pire  iCxa[dodv 

.  rH 

r-i 

•luaqoqooiv 

.    T-H 

L-^ 

•SiUOpiODV 

-* 

T— 1 

•CM       •  rH  rH 

CO  rH 
CO 

•aaquinii  aioqM 

CO         CClO3>O<MCMCDM>Oi-<t^0»C0<MrH 

o 

-»! 
O 

CD 

« 

.       ^ 
— <         r/3 

U      a 

o   ^ 

'  6 

3 

a 
o 
O 

a 

cp 

> 

Q  ^ 

--  c 
S  ^ 

£ 

c 

a 

C. 

c 
CE 

C 

£ 

c 
rt 

0. 

a 
a 

Of 

;- 
a 

£ 

a 

? 
C 

-  ?- 

i 

;- 
a 

c 

'r 

-  c 
a 

a 

1 
(A 

a 
J^ 

o 

c 

0- 

a: 

C 

1 

'7 

a 
c 

;- 
a 

"1 

a 

a 

1 

1893.] 


OCCUl'ATIOKS    AND    CAUSES   OF    DEATH. 


01 


•sisoiiiojacinx 

:  r^ 

■spioiug 

:  |<^ 

•    •        • 

■samasia  qavmots 

:  1^ 

•  rH           1—1 

■vimaaandag 

:  1^ 

;          • 

•uisiiutunaqa 

•     I    CO 

!         ! 

ciuouinaaci 

•    T— 1 

I— I 

•  »-(  >0     1    CO 
1    CO 

•  I— 1 

1—1 

•iCsunau 

:  :  1^ 

•sninojuoj 

tH 

:  :  1=^ 

i-t 

•aSV  PIO 

•      • 

■^  IS 

[ 

■83S«98!a  JaAii 

.  tH                 (M 

.(N      |CO 

1 

•sasBoaio;  iCanptg 

] 

•  CO     1    t^ 

1    CO 

rH 

1-1 

•jCjiubsui 

; 

:  1    : 

•mnaa^fai 

I— 1 

1— i    1  c- 

I— 1 

•838B39ia  IJBaH 

Ol 

I— 1    T— ( 

■-*     1    CO 
1    rH 

•0}9  'p[OtidXj,  'sjoAo^ 

1    Od 
1    (M 

•[BUB[BW  'e.iaA8d 

1    ^^ 

•SBiadisXja; 

1    '"' 

•X8da|!dg 

1    '"' 

•sjiuajua 

1    '"' 

•XsdojQ; 

1    '* 

•iCja)a88^(I  puB  Ba3qajBi(i 

1    "^ 

r-l 

•83?aqBi(i 

1    (M 

• 

•XjiiTq^a 

I— 1     1    t>. 

•noijdtuusaoo 

I— 1  (>J  iH 

...    1  O 

-r*< 

•JOOUBO 

I—"     • 

^^  IS 

•spiqonoaa 

1— 1 

1—1     • 

1^                  : 

•JO  8asB3s!a  'I'lBig 

C^       • 

123                  : 

•8asBas!a  la.wog 

r- 

•JO  9a8Bas!a  '.iappB[a 

1  ^' 

•BraqiBV 

\^ 

•9i8^1BaBj  puB  Xxaidody 

CO         i-l 

1—1  r-( 

\u 

I— 1 

•ui8!ioqoa[v 

T— 1  i—l  rH               •       . 

:  :^  1^ 

* 

■8}napioov 

•     T— 1     I— 

:   :^  1^ 

r-)          rH 

•jaqiunK  aioq^                                                   (M    1   r-i                                                  i-h 

1    >0 

03 

o 

< 

a, 
D 
o 
o 

o 

a 

-1 

at 

'C 

a 

tn 

03 

a 
a. 

15 

O 

00 

a 
*S 

a. 

O    s- 

0) 

c 

03 

c 

a 

a 

-a 

a 
£ 

a 

VIII. 
Employments  of  Women. 
Rnish  Makers 

C 

a 

c 

& 

m 

a 

c 
X. 

1 

a  : 

oj      • 
<o     • 
X!    ; 

a     ■ 

03       . 
03       • 

N<      03 

al 

£: - 

92 


FORTY-FIKST    EEGISTKATIOX    KEl'OET. 


[189^ 


o 


Q 

o 
o 

O 

l-H 

&< 

o 
o 

o 


•SKOinojaqnx 

I  "^ 

•  1—1 

1^1 

•appras 

1 

:  1    : 

•SdSB3sj(i  qoBinojs 

1      CfT 

:  1  ^ 

'8iaiaB3i)do^ 

:  1    : 

1 "                    •tnsijBamaqa 

1     ""* 

•    7—1 

:  \^ 

siaoninaa,] 

1      (M  T-l 
1      CM 

•    -+ 

:  IS 

■^sunaij 

:  1    : 

■sijiuoiuaj 

1      CO      • 

•    ^ 

:    1^: 

■9SV  PIO 

1       t>   r-l 

•          •    Cd 

•  1  ^ 

•  1  1—1 

sasBasiQ  jaAiT 

CC   r-H 

:  1^ 

•S38Basia  ^anpia 

I    >o  <M 

•  I—l 

■  (M  1-1  i-i 

:  1^ 

'                             -XjiuBsai 

I      '. 

]     1 

•    I— 1          . 

:  1  ^ 

•Bzaanijni 

(Jd       • 

•  1— < 

•          •    I—l 

:  1  ^ 

1                   -sasBasig  jitoh 

1      GC   1-1 
1       tH 

•     1—1     T— 1 

•    1—1    1—1 

■  cq 

:  1^ 

•3ja  'pioqdjCx  'fiJOAa^j 

1— (  (M 

•  1^ 

1                       -(BUBIBlt  'sjaAa^ 

'-' 

1—1 

T—i    1  CO  : 

•SB[ad!sXaa 

-H 

1  '"' 

•Xsdaitdg^ 

1      ; 

1                             -siiuajaa 

•   1—1 

1   I— i 

;                                .Csdojd 

CO 

1—1 

1   "* 

!     Xjajuasf Q  paw  BaoqjjBid 

T— 1 

1   (M 

1                              sataiiBiQ 

iO 

1  o 

!                               -Xiiiiqaa 

I— 1 

^H    CO 

1  '^ 

•uoijdmnsuoo 

O^  CN  I— 1 

'tH  rH  rH  T-i  CO      1    O  1 
•  rH                                  1    ■*  1 

■JaOUBQ 

Ci  tH 

t-l      •       • 

^    IS 

•Bijiqoaojg 

r-<  I— 1 
T— 1 

•  CO  0^ 

^    122 

•JO  sasBasid  'uiBjg 

1—1 

•    T— 1          ■ 

1    G<I 

■sasBaflid  (.iMog 

t-H       • 

1    '"' 

•;o  BasBasiQ  'Jappeia 

i—l 

1    """ 

Baiqisy 

CI 

1    (H 

'siB^lBJBj  pae  i[z3[dodv 

i-H 

•  tH      • 

i-t    • 

1  ^ 
1    r-< 

•niejioqooiv 

•  tH      • 

r-<      •      • 

;     ; 

1    (N 

•siuapioay 

T-<     I—l           . 

^      .      . 

1    ^ 

MaqoiDK  oioqAV 

I—l 

O 
CO 

O 

o 
o 

2   : 

a>   CO 

(1)   > 

o  o 

m 

CO 

c» 

a; 

'C 

05 

a 
J3 

0} 

a 
rt 

'35 

1 

1^ 

.  _C 

;  a 

•  a 

.  o 
•  c 

o 

;-< 

o 

m 

s 

to 

1    • 

a> 
tn 
to 

_s 

'« 
H 

CO 

o 

03 

Ol 

H 

1 

1893.  J 


OCCUPATrONS   AND   CAUSES   OF   DEATH, 


93 


•9i80(ii3J3qnj,  1 

• 

Tl 

-+ 

■apping  1 

CO                                    .                        CM                        iH                        t^ 

•sa8«3sia  qoBoiois  | 

©q                             CM                       CM                          • 

rH 

•BiinaBoiidas  | 

•                        III 

CO 

-xn^pBainaqH  1 

CM                       r-l 

I— 1 

•Biuouinaud 

CM                                                             <M                        CM                        CO 

•XsunaiJ  1 

i-{                        CM 

-si^iaotusj  1 

rH                             rH                      cn                      r-t                      iO 

•aSv  PIO  1 

CC                             rH                      »0                      '■X)                      O 
1-1 

•sasuasid  jsaii  | 

CM                              (M                       CO                       »0                       O 

•B38TOS[a  Xanpig  | 

O                             CO                       CM                       C^ 
rH                                                           CM 

CO 

•AittBsai  1 

rH                                    •                        CM                            • 

•Bzuonijni 

lO                                 .                       CI                       rH                       O^ 

-S39B39!a  )JB3H 

CO                                CM                        CO                         O                        CO 
CM                                rH                         CM                        tH                         CO 

010  'pioqd.Cx  'sa3A8^ 

rH                               CO                         »0                        -*                        «^ 

■[BIJUIBW  '9aaA8^ 

• 

CM 

■8B[8d!9iCja 

rH 

CO 

rH 

•iC9d9(id3 

', 

; 

•9nuaiua 

rH 

rH" 

rH 

■jCsdoJd 

CM 

r-H 

rH 

•Aid^uasJid  puB  BaoqjjBjd 

CO 

O^ 

•Ba^aqBid 

»o 

-^                          rH                         CO 

■^nnqaa 

-^                                -H                        O                        CM                        T-l 

■uo!idtnn9noo 

CO                                O                         >0                         rH                        O 
rH                                rH                         rH                         rH                        '^t* 

•jaouBO 

O                                CO                         »0                         rH                        »-< 
rH                                                                                                tH 

•siiiqonojg 

CM                                CM                         C5                         l>.                        t^ 

•JO  9a9Bas!(i  'uiBJa 

tJH                                rH                        CO                        CO                        O 

•93983910  I3A40a 

CO                                rH                         rH                            •                         1— 1 

•JO  aasBagjci  'joppcig 

CO                                CO                        I— 1                         rH                        CO 

•Binq^sv 

rH                               CM                            •                         rH                        rH 

•si9iCiBJBj  puB  Xxsidodv 

CD                                CD                         CO                        ■^ 
rH                                                                       CM                             T- 

<              o 

4                        CO 

•ra9!(oqooiv 

■rt<                                CO                        rH                         1- 

•g^uapioov 

Tt<                                G<1                         C5                         t^                         O 

'jaqmn^  a[oqAl 

CO                                CM                         »0                        rH                        CO 
CD                              t>                       OO                       CM                   .    CO 
rH                                                           rH                        rH                        CM 

O 

g 

o 
o 

I. 

Tillers  of  the  Soil 

II. 

Professional    and    Per- 

t                      ^ 

:      d    S      >  ^ 
o          c 

V. 
Indoor. — Active  

;i4 


FORTY-FIKST    REGISTRATION    REPORT. 


[1893. 


3 
C 

a 
o 

o 


'                       •sisoinDaaqnj, 

1                                 t^                        CO                        05 

CO 

rH 

•apioms 

1                               G<l                       (M                          • 

I— i 

1              -easBasio:  qoBinojg 

1                               t^                       t^                       lO 

CO 
C^ 

•Biraaeoijdas 

1                               (M                       1— 1                          • 

CO 

•rasiiBniiiaiia 

o^                 CO                 r,<i 

1—1 
1— I 

•Binoninouj 

1                                 CO'                        CO                         C5 
O                       OC                       0-1 

cq 

■jCsijiiajj 

CO                      o 

C<1 

^H 

•sijiaojuoj 

1                      (?q                 oo                GO 

o 

CO 

■ggy  P(0 

1                     t^                o               o 
1—1                   1—1 

CO 

1                   -sasBasid  jaAji 

iO                         CD                         -* 
1— ( 

00 

■sasBasiQ  Xanp!3 

CC^                      t^                       ^ 

1—1                       CO                       1—1 

CO 

1—1 

•XimBSUi 

rH                            •                        1-1 

t> 

i                              -Bzaanyni 

1— 1                        t^                        lO 

CO 

cq 

j                    sasBBsia  ?aBaH 

CO                       CO                       o 
(^                         ^                         (M 

iH 

o 

CI 

•0^3  'piOll(l;fX  'Sa3A8^ 

-^                         Od                        CO 

00 

•IBUBitiK  'sjaAO^ 

rH                          CO 

CO 

•SBiodiSyCja 

r-i                            1—1 

t^ 

•Xsdaddg 

-H 

rH 

•^•U!.I^J^a 

I— 1                            r-\ 

lO 

■Xsdoia 

-:*H                             -tH 

cq 

iH 

•XjBiuas^O:  puB  BaoqjjBicr 

CO                         C^                         Ol 

iH 

•99jDqBia 

^1                    CI                    >o 

C<l 

cq 

■^iniqoa 

t^                       iO 

cq 

•noiiduiusuoo 

1 

»o               o               o 

oo                    C^                    '^ 

o 

Ci 
CI 

1                                 jaoaBO 

CO                        CO                         CM 

1— (                 I— 1 

CO 

•siiupnoja 

00                       t>.                       00 
CM                       r-i 

o 

00 

•JO  938B0SI(I  'tljUJa 

O                       CO                       CN 

o 

-sasnsdiQ  pMog 

tH                       t>                       rH 

1—1 

•JO  938B0S1(I  'jDppWia 

>0                        fM                         rH 

■BiumaV 

1-1                         CI 

00 

'Ri9if|i?jBj  puB  iCxoidody 

1 

CO                      1-1                     >o 
©q                        CO                        rH 

CO 
1—1 

•lUHjIoqooiv 

-+^                         CC>                        Cq 

7~<, 

CO 

1                           00                    00                    oo 

CI 

tH 

•jaquinn  oioqM 

CI                    1-1                    o 

o               1-1               CO 

CO                       «5                       C^ 

oo 

tH 

a. 
o 
8 

VI. 

Indoor. — Activity      Re- 
stricted   

VII. 

Occupations  at  Large.. 

VIII. 

Employments  of  Women 

cr 

V 

< 

1893.] 


OCCUPATIONS   AND    CAUSES   OF    DEATJl. 


•)o 


•jCoaua3DJd  jo  Sui^iuioA 

•sieouiqaux 

1-(        •        • 

•8uin!)ox 

• 

t— < 

■eiUMiUs 

1—1 

•  i-i  • 

f— (    ■ 

•BaiiB[JOOS 

r-t 

T-l         • 

i-i    ■ 

•BraasXiidtna  Xjbuouiiii  j 

rH       ■ 

•jouinx  UBUBAO 

- 

- 

-- 

-! 

•BinODJBS  OOISQ 

"" 

• 

■ouidg  JO  S18OJ03N 

•UI8J100aBK[ 

■sH!3a]ii3M 

,    . 

r-1      • 

•aaisBan 

r-l      • 

r-i 

rH 

BIXB^V  JOIOIUOOO^ 

I— 1 

•Biuiaq^Xooonai 

• 

BinjaH 

T— 1 

■sisoniaiBiuasH 

1—1 

•eanojs  ll^O 

1—1   • 

; 

•Bcuasiqduia; 

l-H 

; 

; 

'                          -SIUIJOIV  I!i3[0ll0 

t-H 

CO 

apunqaBO 

IH  tH 

•SB08J  JO  BSODSqV 

T-i 

•Saul  JO  asaosqv 

tH 

•ssoDsqv 

; 

•enpipuaddv 

iH 

• 

I— 1 

I— 1     • 

•.iaquui>i  aioqA!t 

i-l(?^T-lrHr-iO-l'-li-IC5i-ICMrHi-li-lr-<(M»-lirH 

OCCUPATIONS. 

en 

Z 

c 

E 
C 

c 

c 
i  J 

) 

)   i 
3^ 

i    6 

'   a 
3C 

•  z 

.•£ 
a 

c 

• 

J 
) 

'.   a 

J     •  a 
,    •  c 

s  3 

5  il  tl 

C 

T 

a 

;    c 

:  c 

;  0 

3   'E 

:  c 

1  a 

i  <^ 

3  / 

? 

c 

.     0 

•  c 

3     C 
H    1— 

— 

■  a 

■  <u 

3Q 
3  a 

■  .2 
-  is 

^  p 

3£ 

96 


FORTY-FIRST    REGISTRATIOX    REPORT. 


[1893. 


-^oaBuSajj  }0  SaijiraoA  | 

1    :||      ^ 

1  I— 1  11    I— 1 

•sisoniqoux  | 

l^ll 

1     ■  II    '"' 

•snuB^ax 

1  '"'  1! 

1     ■  II    ""^ 

•sinqdiCs 

1  ^  II 

1     •  II    ^ 

•BniiB[iBOS   1 

1  ^  II 

1      ■  II    "^ 

BinasXqdina  XJtjaoiniuj 

1  ""^  II 

1     '  II    '"' 

•joninj,  UBUBAQ 

^  1  ^  II  ^ 

■BraoajBS  08590 

1  '"^  II 

1    :||  ^ 

•anidg  JO  8ISO.I09N 

1—1 

1  ""^  II 

1    ■  II  '"' 

•rasiiooJT?^ 

I— 1 

1  '"'  II 

1    :|l  ^ 

•si^iSamsjv 

1  '"'  II 

1    ■  II  '"' 

•saisBaiv: 

1  '•'^  II 

1    :||  ^ 

•BIXBIV  JOjonioooi 

1  ""*  II 

1    :|l  - 

•Bira3qii:oooaai 

T— 1 

1  '"'  II 

1    :||  ^ 

•■Binjafj 

^     1    C.|| 

1    ■  II  "^ 

•sisaraajBiusBH 

1  '"ll 

1    '  II  '"' 

•SDUOIS  IIiJO 

1  '"'  II 

1    '  II  '"' 

•BuiaSjCqduia 

1  '"II 

1    '  II  ""^ 

•snqjoiv  BJOioqo 

1— ( 

1  ^11 

1    :ll  ^ 

•apunqjBO 

1  ^Ml 

1      II  ^^ 

•8B03J  JO  ssaosqv 

1  ""^  II 

1    '  II  ""^ 

•Suiiq  JO  ssaosqv 

1  '"^  II 

1    ■  II  ""^ 

•saaDsqv 

i-H 

1  -"11 

1    ■  II  '~' 

•eiipipuaddv 

l^ll 

1    :||  ^ 

•joquinH  oioqM 

tH  rH  C-1  i-H  T-H      1    yS   II               i-H  i-H      |    0-1   ||      CO 

!zi 
O 

a. 
t> 
o 
o 
o 

tf 

a 
r 

a 
C 

0 

- 
a 
a 

a 

a 

c 
£ 

w 

a 

a 

U: 
a 

0[ 

C 
? 

/ 

a 

f,  ■! 
>>  a 

a 
c 

Total 

RESULTS  AND  OBSERVATIONS. 


GENERAL  SUMMARY. 


The  number  of  births  registered  in  the  State  of  Rhode  Island,  during 
the  year  1893,  was  ten  thousand  and  forty-eight  (10,048) ;  the  number 
of  marriages,  three  thousand  five  hundred  and  forty-four  (3,544)  ;  and 
the  number  of  deaths,  seven  thousand  four  hundred  and  forty  (7,440). 

Table  XIII. 

General  Results  of  Registration  for  ten  years,  ISoJ^-GS,  and  for 
each  of  the  last  thirty  years. 


Whole  Number  Living 

Years.  of  Births.  Still-born.  Births.  Marriages.  Deaths. 

1854-18fi3 38,042 1,471 3G,571 14,043 .24,2:}0 

1864 3,893 138 3,754 1,844 3..3(i0 

1865 3.955 177 3,778 1,896  3,405 

1866 4,90-2 172 4,730 2,318 2,970 

1867 .  .5,127 163  4,964 2,344 2,889 

1868 5.3T2 212 5,160 2,285 2,912 

1869 5,245 220 5,025 2,289 3,382 

1870 5,215 234 4,981 2,362 .3,2:J8 

1871  5,678 223 5,455 2,-336 3,344 

1872 6,143 202 5,941 2,537 4,247 

1873 6,022 228 ...5,794 2,630 4,40:J 

1874 0,460 277 6,189 2,541 4,229 

1875 6,508 246 6,262 2,485 ..4,317 

1876  6,329 224 6,105 2.253 4,116 

1877 6,2:35 242 5,993 2,282 4,4.50 

1878 6,714 248 6,466 2,324 4,441 

1879 6,350 216 6,134 2,.396 4,472 

1880 0,295 192 6,103  2,709 4,829 

1881 0,761 264 6,497 2,750 5,016 

1882 6,825 253 6,572 2,634 5,074 

1883 7,046 253 6,793 2,611 5,282 

1884 7,305 272 7.033 2,558 5,141 

1885 7,028 271 6,757 2,488 5,-389 

1886 7,621 293 7.328 2,750 5,849 

1887 7,668 276 7,392 2,839 6,340 

1888 7,840 295 7,545 .3,022  6,594 

1889 8,220 329 7,891 3,029 6,259 

1890 8,550 296 8,254 3,195 6,934 

1891 9,426 272 9,154 3,320     6,620 

1892 9,270 -343 8,927 3,502 7,3!H5 

1893 10.048 412 9,686  8,544 7,440 
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Duviug  the  period  of  forty  years  there  were  recorded,  iu  Rhode  Island, 
238,098  births,  of  which  number  8,914  were  still-born,  and  229,184  were 
living  children. 

During  the  same  period  there  were  recorded  93,076  marriages,  or 
186,152  persons  married,  and  168,568  deaths. 

These  results  show  that  in  every  267  births  there  was  one  still-born 
child,  or  that  in  every  1,000  births  there  were  about  37  still-born  and 
963  living  children. 

The  same  results  also  show  that  the  ratio  of  whole  number  of  living 
births  to  the  whole  number  of  persons  married,  and  to  the  whole  num- 
ber of  decedents  respectively,  during  the  same  period,  were  as  follows: 

Of  persons  married,                            Of  deaUis, 
For  every  100  living  births  there  were 81 .2  and 73.6 

The  number  of  births  in  1893  was  778  more  than  the  previous  year; 
the  number  of  marriages  42  larger,  or  84  more  persons  married  ;  and  an 
increase  of  44  deaths. 

For  every  100  births  there  were: 

Of  persons  married,  Of  deaths, 

In  1890 rr.4  and 83.8 

In  1891 72.5  and....   72.3 

In  1892 78..')  and 82.8 

In  189.3 73.G  and 77.2 

The  last  decrease  in  the  number  of  births  occurred  in  1892,  the  de- 
crease being  156. 

A  decrease  also  occurred  in  the  years  1869,  1870,  1873,  1876,  1877, 
1879,  1880  and  1885.     The  greatest  decrease  was  364,  in  1879. 
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The  varying  numbers  of  the  events  of  births,  marriages  and  deaths 
occurring  in  the  different  towns,  during  each  of  the  six  j'ears  ending 
December  31,  1803,  are  very  concisely  presented  in  Table  XIV",  and  a 
ready  means  is  thereby  afforded  of  comparing  and  studying  the  changes 
in  the  vital  movements  of  the  people  in  the  difierent  precincts,  during 
those  years. 

The  increase  of  population  in  the  State,  for  the  ten  years  1880  to 
1890,  was  about  twenty-five  per  cent.,  or  an  annual  average  of  two  and 
one-half  per  cent.  Doubtless  the  increase  of  population,  during  1893, 
was  not  less  than  the  average  of  the  previous  ten  years,  and,  if  so,  the 
increase  by  immigration  must  have  been  nearly  twice  as  large  as  the 
natural  increase. 
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Table   XV. 


[1893. 


Births,  Marriages  and  Deaths  in  Rhode  Island,  in  1S03,  with  the 

number  and  ratio  of  each  in  every  1,000  of  the  Population  of 

each  Town,  and  the  ratio  of  excess  of  the  Births  over 

the  Deatlis  in  every  1,000  of  the  Population. 


TOWNS  AND  DIVISIONS 
OF  THE  STATE. 

Is 

Si 

o 
o    . 

% 

u  5 

s 

17.3 
20.9 
18.9 

1 
.2 

1 

a  , 
-a* 

'E  a. 
tj  o 
o3n.    . 

§g 

,?" 

5 

o 
o 

!-§ 

00  ft 
03 

<o 

m 

1,500 
5,322 
4,657 

26 
111 
88 

13 
48 
53 

17.3 
18.0 
22.8 

22 

108 
98 

14.7 
20.3 
21.0 

2.6 

Bristol  

.6 

Warren 

—2.1 

Bristol  Countt 

11.479 

5,225 

3,408 

759 

20,446 

225 

128 
77 
14 

465 

19.6 

24.5 
22.6 
18.4 
22.7 

114 

26 
41 

19.9 

10.0 
24.1 

228 

107 
67 
13 

391 

19.9 

20.5 
19.7 
17.1 
19.1 

-.3 

4.0 

East  Greenwich 

2.9 

1.3 

Warwick 

171 

16.7 

3.6 

Kent  County 

29,838 

822 
1,172 
1,147 
19,392 
1,352 
1,917 
2,918 

684 

8 
5 
35 
585 
28 
13 
81 

22.9 

9.7 
4.3 
30.5 
30.1 
20.7 
6.8 
27.8 

238 

4 
9 
2 
151 
9 
14 
19 

15.9 

9.7 
15.4 

3.5 
15.6 
13.3 
14.6 
13.0 

578 

17 
14 
14 
370 
34 
19 
46 

19.4 

20.7 
11.1 
12.2 
19.1 
25.1 
9.9 
15.8 

3.5 

Jamestown  .. 

Little  Compton 

-11.0 

-6.8 

18.3 

11.0 

New  Shorebara 

—4.4 
—3.1 

Tiverton 

12.0 

Newport  County 

Burrillville 

28,720 

5,714 
7,403 
8,646 
9,386 
1,165 
2,199 

11,280 

22,231 
2  448 
3,231 

30,469 

150,000 

2,915 

2,597 

23,609 

283,298 

839 
891 
2,905 
1,501 
4,372 
5,139 
1,624 
7,101 

24,872 

1,877 

879,679 

755 

127 

17! 

240 

199 

27 

38 

270 

761 

74 

64 

824 

4,194 

68 

42 

805 

26.3 

22.2 
23.1 
28.5 
21.2 
23.2 
17.3 
23.9 
34.2 
30.2 
19.8 
27.0 
27.9 
23.3 
16.2 
34.1 

208 

45 
50 
85 
95 
15 
12 
59 

181 

6 

22 

346 

1,608 

30 

16 

239 

2,809 

7 
11 
28 

9 
22 
32 

7 
59 

176 

14.5 

15.8 
13.5 
19.7 
20.2 
25.8 
10.9 
10.5 
16.3 
4.9 
13.6 
22.7 
21.4 
20.6 
12.3 
20.2 

19.8 

16.7 
24.7 
19.3 
12.0 
10.1 
12.5 
8.6 
16.6 

14.4 

514 

112 
130 
185 
150 
24 
28 
200 
451 
38 
44 
59!) 
3,141 
64 
44 
438 

17.9 

19.6 
17.6 
21.4 
16.0 
20.6 
12.7 
17.7 
20.3 
15.5 
13.6 
19.6 
20.9 
22.0 
16.9 
18.6 

8.4 
2.6 

Cranston  * 

5.5 

7.1 

5.2 

Foster 

2.6 

Glocestcr  , 

4.6 

Johnston 

Lincoln   ...   

6.2 
13.9 
14.7 

Nortli  Smitlifield 

6.2 

PiioviuENCE  City 

7.4 
7.0 

Scitiiute 

1.3 

Smithfleld 

-.7 

WoONSOfJK  ET 

15.5 

Proviuenob  County 

7,910 

14 
0 
59 
18 
90 

103 
24 

152 

27.9 

10.7 
07 
20.3 
12.0 
20.6 
20.0 
14.2 
21.5 

5,648 

5 
17 
42 
12 

51 
66 
20 
94 

19.9 

6.0 
19.1 
14.5 

8.0 
11.7 
12.8 
12.3 
13  2 

8.0 

C'harlcstown 

10.7 

IIi)|)kintoii  

-12.4 

5.8 

NarraKariHOlt  District 

North  Kin^jstown ... 

4.0 
8.9 
7.2 

Jtidiiiiond 

Westerly  

1.9 
8.3 

WA8UIN0T0N  County 

466 

8 

10.048 

19.1 
4.3 

28.5 

807 

105 

7,440 

12.6 

87.9 

19.6 

6.5 

—83.6 

Wiioi-E  State 

8,544 

18.7 

6.9 

*  Not  including  State  InatitiitionB. 
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BIRTHS.     Proportion  to  Population. 

In  Table  XV,  on  the  preceding  page,  may  be  found  the  varying  pro- 
portions of  Che  number  of  births,  marriages  and  deaths  to  every  1,000 
of  the  population  in  the  various  towns  and  cities  in  the  State,  as  they 
occurred  in  1893. 

In  regard  to  births,  the  extreme  range  of  proportion  to  population 
was  from  4.3  in  every  1,000, 'in  Little  Compton,  to  34.2  in  Lincoln. 
Following  Lincoln,  in  the  line  of  largest  proportion,  are  Woonsocket, 
with  34.1  ;  and  Middletown,  with  30.5.  Following  Little  Compton,  in 
the  line  of  the  smallest  proportion  of  births  to  population,  are  Exeter, 
with  6.7  in  every  1,000,  and  Portsmouth,  6.8. 

The  proportions  of  births  to  population  in  all  the  counties  entire,  and 
in  the  cities  of  Providence,  Pawtucket,  Newport,  Woonsocket,  and  the 
whole  State,  during  the  last  seven  years  are  as  follows : 

BIRTUS  TO  EYEIIY   1,000  PERSONS. 


1893. 

1892. 

1891. 

1890. 

1889. 

1888. 

1887. 

Bristol  Couuty 

...19.6... 

....17.0  ... 

...19.9.... 

....19.8.... 

....19.6  ... 

...18.1... 

...19.6 

Kent  County 

...22.9  .. 

..23.0... 

..25.3... 

...  23.8... 

..  26.6... 

...24.6  .. 

....23.0 

Newport  County    ..   . 

.26.3  ... 

...  23.1... 

..   .29.7  ... 

..  28.6  ... 

....29.4.... 

..  24.4.... 

...•20.0 

Newport  City 

...30.1  ... 

....24.4.... 

....33.8... 

....34.2.. 

.   ..33.5... 

...28.2   .. 

....  30.9 

Providence  County... 

..27.9.... 

....26.9  ... 

....27.7... 

...27.2.... 

....24.8... 

...24.9... 

...t25.0 

Pawtucket  City 

..  27.0... 

...24.5  ... 

....25.8... 

....25.3.... 

...25.7  ... 

...25.0... 

....25.0 

Providence  City 

...27.9.... 

....27.8.... 

....29.3... 

...  25.9... 

...24.9... 

...24.4... 

....24.3 

Woonsocket 

...34.1.... 

....31.2... 

...29.9... 

..  27.4.... 

..   .26.2  ... 

...26.8... 

....28.5 

Washington  County. 

...19.1... 

....16.8  ... 

....16.2  ... 

...16.1.... 

....18.3.... 

...16.9... 

...20.4 

Whole  State 

..26.5... 

....25.2  ... 

....26.5.... 

...24.7... 

...24.1.... 

..  21.2  .. 

...24.2 

PERSONS  MARRIED.     Pvoportion  to  Population. 

The  proportion  to  the  population,  of  persons  married,  can  be  more 
correctly  shown  in  counties,  or  in  cities  and  aggregates  of  towns,  than 
in  single  towns. 

The  following  summary  will  present  the  proportions  in  the  manner 
suggested,  for  the  last  seven  years  : 

*  Newport  county  towns. 
+  Providence  county  towns. 
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Bristol  County 19.9  .. 

Kent  County 15.9... 

Newport  County 14.5  .. 

Ne^vportCity 15  6  .. 

Providence  County 19.8  . . 

Pawtucket 22.7  . . 

Providence  City 21.4  .. 

Woonsocket 20.2 . . 

Washington  County.  ...  1^.4... 
WholeState 18.7... 


PERSONS   MARRIED   IN   EVERY   1,000. 

1892.     1891.     1890.      1889. 

.15.3 14.4  19.1 12.r. 

..16.3  16.3 1T.2 19.7. 

..15.9 14.7 16.3 12.6. 

..16.0  15.0  18.5 12.7 

.  .20.2 19.9  20.3 19.3 . 

.  22.3  21.9  ....*.. 19.0 21.8. 

.  22.4 22.0  21.3 21.4 

..19  3 20.3 19.3 19.1 

.  16.2 16.3  17.1 14.9. 

..19.1  18.7 18.5 18.4 


1888. 
.12.5  ... 
.16.7... 
13.2. ... 
.11.7.... 
.19.8.... 
.23.5... 
.21.6... 
.17.4... 
.18.7.... 
.18.7  ... 


1887. 
...  12.8 
...16.8 

.  ..*n.8 

...  12.0 
.  ..*15.4 
....24.6 
...  21.0 
....17.2 
...16.6 
.  ..18.0 


DEATHS.     Projjortion  to  Population. 

The  number  of  deaths  in  proportion  to  the  living  population,  varies 
considerably  from  year  to  year  in  the  different  towns.  The  smaller  the 
towns  the  greater,  generally,  is  the  annual  variation. 

The  highest  rate  occurred  in  New  Shoreham,  that  is,  25.1  in  every 
1,000  of  the  population;  followed  by  Scituate,  22.0,  and  Cumberland, 
21.4. 

Several  of  the  country  towns  had  larger  death-rates  than  either  of  the 
cities. 

The  lowest  death-rate  was  in  the  district  of  Charlestown,  that  is,  6.0 
in  every  1,000  of  the  population  ;  followed  by  district  of  Narragansett, 
with  8.0,  and  Portsmouth,  with  9.9. 

The  following  summary  will  give  the  ratios  of  mortality  to  the  pop- 
ulation in  the  cities  and  counties  of  the  State,  during  the  seven  years 
ending  December  31,  1893  : 


DEATHS  IN    EVERY    1,000   OF   POrULATION. 

1893.  1892.  1891.  1890.  1889. 

BriHtol  County 19.9 20.0 20.5  22.1 17.6 

KentCounty 19.4 20.7  18.0 17.6  20.1 

City  of  Newport 19.1 20.0 21.8 17.9 15.2 

Newport  County 17.9  20.1 20.6 16.5 14.7.. 

Pawtacket 19.6 21.7 18.8  21.9 20.5 

City  of  Providence 20.9  20.9 19.5 21.7 19.7 

Woonsocket 18.6 19.5 19.6 20.5  19.8 

Providence  County 19.9 20.2  18.G 22.1 19.2 

Washington  County 12.6 15.2 12.H 13.5 14.6 

WholeState 19.6  SJO.l 18.6 20.7 10.0 


1888. 

_  1887- 

21.3  .. 

...18.2 

18.4  . 

....15.5 

15.0... 

....16.3 

18.0... 

....15.2 

21.8  ... 

....22.8 

21.0.... 

....21.6 

22.1.... 

....28.4 

21.0... 

...  21,0 

16.0.... 

,...15.6 

20.4... 

....19.9 

•  County  towns. 
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Tbe  proportion  of  deaths  to  the  living  population,  in  1893,  was  larger 
than  the  annual  average  of  the  previous  six  years,  in  Kent  and  Newport 
counties  and  in  Newport  chy  ;  and  snjaller  in  Providence  and  Washing- 
ton counties,  and  in  each  of  the  cities,  Pawtucket  and  Woonsocket,  and 
about  the  same  in  Bristol  count}'  and  Providence  city. 

Table  XVI. 

Proportion  of  Births,  Marricujes  and  Deaths  to  the  Population,  in 
the  luhote  State,  in  each  of  the  last  tiventy-five  years. 


YEARS. 


1869 
1870 
1871 
18T2 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


BIRTHS. 


i  or  popula- 

Niinihpr   '     '^'°"  ""'^ 
JNumDcr.      ^jjj.^^  ij, 

every 


,245 
,215 
,676 
,143 
,022 
,460 
,508 
,329 
,235 
.714 
,350 
,295 
,761 
,825 
,046 
,305 
,028 
,621 
,668 
,840 
,220 
,550 
,426 
,270 
,048 


41.4 
41.7 
38.2 
35.4 
36.1 
39.9 
39.7 
40.8 
41.4 
38.5 
43.6 
43.9 
40.9 
40.5 
39.2 
41.7 
43.3 
40.8 
41.3 
41.1 
40.9 
40.8 
37.7 
39.6 
37.8 


MARRIAGES. 


Of  popula- 
tion one 
Number,  person  mar- 
ried in 
every 


2,289 
2,.362 
2,336 
2,537 
2,630 
2,541 
2,485 
2,253 
2,282 
2,324 
2,396 
2,769 
2,750 
2,634 
2,611 
2,558 
2,488 
2,750 
2,&39 
3,022 
3,029 
3,195 
3,320 
3,502 
3,544 


47.5 
46.0 
4G.5 
42.9 
41.3 
50.8 
52.0 
57.3 
56.6 
55.7 
57.8 
49.9 
50.3 
52.5 
52.9 
59.4 
61.3 
56.5 
55.8 
53.5 
65.4 
54.0 
53.5 
62.4 
53.6 


DEATHS. 


Number. 


3,382 
3,238 
3,444 
4,247 
4,403 
4,229 
4,317 
4,116 
4,450 
4,441 
4,472 
4,829 
5,016 
6,074 
5,282 
5,141 
5,389 
5,848 
6,340 
6,594 
6,259 
6,934 
6,620 
7.896 
7,440 


Of  popula-     Deatlis  in 
tion  one      every  1 .000 
death  in     of  the  popn- 
every  lation. 


642 
67.1 
65.0 
51.2 
49.4 
61.1 
59.8 
62.7 
58.0 
68.1 
61.9 
57.4 
65.1 
64.6 
52.4 
59  2 
56.4 
53.2 
50.0 
50.0 
52.6 
49.8 
53.5 
49.7 
51.0 


15.6" 

14.9 

15.4 

19.5 

20.3 

16.4 

10.7 

15.9 

172 

17.2 

16.0 

17.5 

18.1 

18.3 

19.1 

16.1 

17.7 

18.8 

19.9 

20.4 

19.0 

20.7 

18.6 

20.1 

19.6 
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During  the  ten  years  1871-1880,  the  average  annual  birth-rate  was 
one  birth  in  every  39.7  of  the  population,  or  25.2  births  in  every  1,000  ; 
during  the  ten  years  1881-1890,  the  average  birth-rate  was  one  birth  in 
evevy  41.0  of  the  population,  or  24.3  in  every  1,000,  a  falling  off  of  a 
proportion  of  nearly  one  birth  in  every  1,000  of  the  population. 

During  the  period  of  ten  years  1871-1880,  the  average  annual  death- 
rate  was  one  in  every  58.4  of  the  population,  or  17.2  in  every  1,000, 
according  to  the  returns.  During  the  ten  years  1881-1890  the  average 
annual  death-rate  was  one  in  every  53.3  of  the  population,  or  18.8  in 
every  1,000  of  the  living. 

It  must  be  remembered,  however,  tliat  the  returns  during  the  last  ten 
years  have  been  more  complete  than  in  previous  years. 
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BIRTHS,   1893. 


The  general  statistics  of  biillis  in  Rhode  Island,  during  the  year  1893, 
derived  from  the  returns  sent  to  the  office  of  the  State  Registrar,  may 
be  found  on  pages  2  to  8,  inclusive,  in  Tables  I,  II  and  III. 

The  whole  u umber  reported  is  10,048,  as  before  stated,  and  is  778 
more  than  the  number  in  1892. 

SEX    OF   THE    CHILDREN. 

Of  the  10,048  children  whose  births  were  registered  in  1893,  there 
were  5,105  males  and  4,943  females.  This  gives  103.3  males  to  each 
100  females,  or  508.1  males  and  491.9  females  in  each  1,000  children. 

The  following  Table  shows  the  numbers  and  sex,  and  the  propor- 
tions of  each  sex  of  the  children  born  in  Rhode  Island,  during  the  ten 
years  1854-1863,  and  in  each  of  the  last  thirty  years  : 

Table  XVII. 

Males  to  each  Per  1 ,000  Births 

Years.                     Males.                      Females.                    100  Females.  Males.  Females. 

1854-1863 19,.386 18,686 103.6,   or 508.8  and  491.2 

186-1 1,949 1,942 100.3,  or 500  9  and  499.1 

1865 2,096 1,857  112.9,  or 530.2  and  469.8 

1866 2,546 2,356 108.0,   or 519.4  and  480.6 

1867  2,665 2,404 107.0,  or 518.7  and  481.3 

1868 2,745 2,627 104.5,   or 511.0  and  489.0 

1869 ....2,685 2,560 104.9,  or 511.9  and  488.1 

1870 2,679 2,536 105.6,  or 513.7  and  486  3 

1871 2,878 2,800 102.8,  or .'i06.9  and  493.1 

1872.   ..  ■. 3,085 3,058 1008,  or 502.2  and  497.8 

1873 3,135 2,887 108  6,  or 520.6  and  479.4 

1874  3,311 3,155 104.9,   or 512.1  and  487.9 

1876 3,362 3,140 .106.9,   or 516.6  and  483.4 

1876 3,291 3,038 108.3,  or 520.0  ai.d  480.0 

1877 3,163 3,072 103.0,  or 507.3  and  192  7 

1878 3,402 3,312 102.7,  or 500.7  and  493.3 

1879 3,259 3,091 102.4,  or 513.2  and  486.8 

1880 3,241 3,054  106.8,  or 514.8  and  485.2 

1881  3,498 3,26.3 107  2,  or 517.3  and  482.7 

1882 3,509 3,316 105.8,  or 514.1  and  485.9 

1883 3,548 3,498 101.4,  or 503.5  and  496.5 

1884 3,713 3,592 103.4,  or 508.3  and  491.7 
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Years.  Males. 

18S5 3,591 

1886 3,S9T. 

1887 3,968. 

1888 4,033 

1889 4,193. 


Males  to  each  Per  1,000  Births 

Females.  100  Females.  Males.  Females. 

...3,437     104.4,   or...    510.3  and  489.7 

...3,724  104.6,  or 511.3  and  488.7 

..3,700 107.2,  or 517.5  and  482.5 

...3,817 105.4,   or  513.1  and  480.9 

...4,027  104  1,   or 510  0  and  490  0 


1890 4,351 4,199 103.5,  or 508.8  and  491.2 

1891 4,926 4,500 109.5,  or 522.6  and  477.4 

1892 4.765 4,505 10.5.8,  or 514.1  and  485.9 

1893 5,105 4,943 103.3,  or 508.1  and  491.9 

The  average  proportion  for  forty  years  is  104.8  males  to  every  100 
females.  At  the  end  of  five  years  from  birth  the  number  of  each  sex 
is  about  equal,  the  males  having  a  larger  mortality  during  that  period. 

PROPORTION  OF  THE  SEXES.     Localities. 

In  Table  II,  on  pages  6  and  7,  will  be  found  the  number  of  children 
born  in  the  different  divisions  of  the  State  during  the  year  1893,  together 
with  the  number  of  each  sex. 

The  following  Table  will  give  more  concisely  the  whole  number  of 
children  born,  arranged  according  to  sex  and  locality,  and  the  propor- 
tion of  male  children  to  every  100  female  children  : 

Table  XVIIl. 


BIRTHS,  1893. 


MalcB 

Females 

Total 

Males  to  each  100  females 


107 
418 


225 
90.7 
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845 

89 

1,054 

243 

288 

438 

2,139 

412 

389 

81 

1,041 

223 

802 

391 

2,055 

393 

684 

170 

2,095 

466 

585 

824 

4,194 

805 

101.8 

109.9 

101.2 

109  0 

98.7 

110  7 

104.1 

104.8 

5,105 
4,943 

10,048 
108.3 


The  proportion  of  the  sexes  of  children  born  in  1893  did  not  vary 
greatly  in  the  whole  State. 

Compared  with  the  previous  year  tlie  decrease  in  the  proportion  of 
male  births  in  the  whole  State  was  about  2.5  per  cent. 
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The  following  Table  exhibits  the  proportions  of  births  of  tlic  sexes 
for  the  past  thirty-one  years  in  the  larger  divisions  of  the  Stale  and  in 
the  whole  State : 

Table  XIX. 


Number  of  Males  to  each  100  Females. 


BIRTHS. 

"1 

It" 

Is 

Providence 
County 
Towns.* 

8 

f 

a 
o   . 

Mi- 

c  C 

1" 

d 
3 

CO 

o 

1 

1863 •. 

120.0 

98.4 

97.0 

101.8 

111.4 

108.7 

105.8 

1864 

1068 

87.3 

90.6 

107.4 

97.3 

103.4 

100.3 

1865 

119.3 

118.2 

108.8 

118.8 

113.8 

88.1 

112  9 

18C0 

lOil.4 

113.1 

103.4 

104.9 

108.4 

124.0 

106.7 

1867 

115.5 

98.3 

1178 

106.3 

104  5 

120  4 

107.7 

1868 

117.4 

88.7 

1002 

101.6 

102  4 

136.5 

104.5 

1869 

115.7 

126.4 

116.7 
111  6 

102.7 
100.0 

98.0 
105.1 

107.5 
104.9 

120.6 
99.5 

104.9 

KS70 

105.0 

1H71                

131.8 
109.3 

97.9 
92.8 

132.5 
109.1 

100.8 
103.5 

95.2 
95  7 

113.3 
110.6 

102  8 

18r-2 

100  9 

187.3 

129.2 

113.0 

117.9 

104.5 

109.0 

104.7 

108  6 

1874 

98  7 
95.2 
142.1 

111.9 
103.1 
104.4 

101.3 
97.7 
108  5 

110.4 
104.3 
108.0 

102.9 
109.1 
106.8 

94.0 
134.3 
103.7 

1(M.9 

1875 

106.9 

1876 

108.3 

1877 

138.7 

102.4 

98.5 

100.3 

104.9 

95.3 

103.0 

120.5 
124.3 

120.6 
95.5 

94.8 
103.6 

101.5 
105.4 

106.8 
105.7 

78.8 
106.3 

102.7 

1879.. 

105.4 

117.2 
91.2 

110.5 
111.3 

113.5 
102.0 

102.4 
105.9 

107.6 
109.0 

95.4 
115.7 

106.1 

1881 

107.2 

1882 

94.7 

110.2 

112.5 

103.1 

106.5 

105.7 

105.8 

1883 

94.0 

97.6 

97.0 

103.5 

102.2 

102.2 

101.4 

1884 

105.0 

111.7 

92.9 

102.5 

105.8 

99.0 

103.4 

1885 

132.2 

lffr.3 

98.0 

104.8 

103  6 

-  104.3 

104.4 

1886 

120.0 

81.7 

102.6 

106.7 

105.0 

121.7 

104.0 

1887 

115.1 

121.7 

106.6 

lft3.9 

107,9 

106.7 

107.2 

98.1 

105.1 

105.0 

103.4 

107.4 

'  110.2 

105.4 

1889 

81.9 

122.0 

107.5 

103.6 

101.4 

1102 

104.1 

96  5 
107.1 

113.0 
110.4 

106.8 
118.4 

108.5 
107.0 

98.3 
109.1 

97.4 
106.4 

10:j.6 

1891 

109  5 

120.0 

102.1 

102.4 

110.7 

100.0 

98.5 

105.8 

1893 

90.7 

101.8 

97.7 

104.1 

104.1 

109.0 

105.8 

•  Inclading  cities  of  Pawtucket  and  Woousocket. 
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There  will  be  fouud  in  the  foUowiDg  summary  in  the  aggregate,  the 
average  number  of  males  to  each  100  females,  born  during  the  thirty- 
one  years  from  1863-1893,  in  the  different  divisions  of  the  State: 

Bristol  County* 104.9  males  to  each  100  females. 

Kent  Conn ty  105.8  males  to  each  100  females. 

Newport  Connty 104.8  males  to  each  100  females. 

Providence  County  Towns* 104.9  males  to  each  100  females. 

Providence  City  105  0  males  to  each  100  females. 

Washington  County 107.2  males  to  each  100  females. 

Whole  State 105.4  males  to  each  100  females. 

BIRTHS    AND    SEASON. 

Table  II,  on  pages  6  and  7  of  this  report,  gives  the  number  of  births 
occurring  in  the  different  months  of  the  year,  in  the  several  divisions 
of  the  State. 

According  to  this  Table,  the  greatest  number  of  births  in  any  one 
month,  in  1893,  occurred  in  December,  and  the  largest  in  any  quarter 
in  the  fourth. 

The  following  Table  shows  the  total  number  cff  children  born  in  the 
State  of  Rhode  Island,  according  to  the  returns,  in  each  quarter  of  each 
of  the  last  six  years  ;  and  also  the  aggregate  number  and  the  percentage 
of  the  aggregate  of  each  quarter  in  forty  years,  from  1854  to  1893,  in- 
clusive : 

Table  XX. 


QUARTERS. 


.January— March 

April— June 

July — September . . . 
October  -December 

Whole  year 


189.3. 

1892. 

1891. 

1890. 

1889. 

1888. 

2,874 

2,288 

2,195 

1,951 

1,864 

1,862 

2,291 

2,179 

2,271 

2,088 

2,024 

1,883 

2,B74 

2,432 

2,454 

2,224 

2,160 

2,084 

2,709 

2,436 

2,500 

2,292 
8,560 

2,172 

2,061 

10,048 

9,270 

9,426 

8,220 

7,840 

1854  to  1898,  Inclusive. 


Table  XX  presents  results  showing  that,  according  to  tlic  registration 
of  forty  years,  the  average  proportions  of  l)irtlis  to  tiu;  wiiolc  number 
of  births  In  the  different  quarters  of  the  year,  were  as  follows : 

•  Tli'liidiii"  ]':nvUu-Ucl  Mini  WooiiHOCket. 
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January— March 235.9  in  every  1,000  births. 

April— June 2:36.0  in  every  1,000  births. 

July— September 2B1.5  in  every  1,000  births. 

October— December 266.0  in  every  1,000  births. 

The  proportions  of  births  in  Rhode  Island,  in  the  different  quarters 
of  the  year,  to  the  whole  number  of  births  in  1893,  were  as  follows : 

1.  January— -Marcli 2-3.6  per  cent.,  or 2.36  in  every  l.OOo 

2.  April— June  2-i.8  per  cent.,  or 228  in  every  1,000 

3.  July— September 26.6  per  cent.,  or 266  in  every  1 ,000 

4.  October— December 27.0  per  cent.,  or 270  in  every  ]  ,000 

First  six  months 464  births  in  every  1,000  of  whole  number. 

Second  six  months 536  births  in  every  1,000  of  whole  number. 

BIRTHS.     Sex  and  Season. 

In  Table  II,  on  pages  6  and  7,  will  also  be  found  the  number  of  births 
of  each  sex  by  months,  as  they  occurred  in  the  different  divisions  of  the 
State,  during  the  year  1893.  From  it  we  ascertain  the  number  of  each 
of  the  sexes  born  during  each  quarter  of  the  year,  with  their  relative 
proportions,  and  also  the  aggregates  and  proportions  of  the  same  for 
the  whole  State. 

The  following  Table  will  present  a  summary  of  the  quarterly  periods, 
number  of  births,  aud  proportions  of  the  sexes,  for  the  same  year : 

Per  1,000, 
Males  to  each  each  quarter. 

Males.  Females.  100  Females.  Males.  Females. 

1.  January— March 1,218 1,156 105.4 513  .  487 

2.  April -June 1,162..   1,139 102.9 507 493 

3.  July— September 1,354... 1,320 102.6 506 494 

4.  October— December    ...1,371 1,.3.38  102  5 506 494 

Whole  year 5,105  4,943  103.3 508 492 

The  following  Table  shows  the  number  of  male  children  born  to  every 
100  female  children,  in  each  quarter  of  the  last  three  years  ;  aud  also  the 
proportion  of  births  of  male  children  to  each  100  female  children  born, 
during  five  periods  of  live  years  each,  from  18G6  to  1890,  inclusive: 
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YEARS. 

1893. 

1892. 

1891. 

5  years, 
1886-1890. 

5  years, 
1881-1885. 

5  years, 
1876-1880. 

5  years, 
1871-1875. 

5  years, 
1866-1870. 

First  Quarter  

105  4 
102.9 
102.6 
102  5 

104  1 
102.1 
108  6 
107.8 

104.4 
107.6 
118.2 

107.8 

104.3 
105.4 
104.6 
106  5 

105.8 
104.8 
105.1 
102  5 

106  0 
102.7 
107.1 
108.2 

101.5 
104.7 
1048 
106  5 

106.7 

Second  Quarter 

107  3 

Third  Quarter 

Fourth  Quarter 

106.0 
104.8 

103.3     105.8 

109.5 

105.2 

104.5 

106.2 

104.2 

1062 

The  above  Table  shows  the  variation  of  the  proportions  of  the  sexes 
in  the  different  quarters  in  the  different  years,  and  seems  to  eouchi- 
sively  determine  that  season  has  very  little,  if  any,  influence  in  the 
causation  of  sex. 


PARENTAGE. 


By  reference  to  Table  I,  page  4,  in  the  division  of  births  there  will  be 
found  the  parentage  of  the  children  born  in  Rhode  Island  during  the 
year  1893.  It  will  be  seen  that  of  the  whole  numtier,  10,048,  there  were 
3,303  of  native  parentage,  4,873  foreign,  and  1,872  of  mixed  parentage. 

By  mixed  parentage  is  meant  the  children  born  of  native  fathers  and 
foreign  mothers,  and  of  foreign  fathers  and  native  mothers. 

Of  native  fathers  and  foreign  mothers  there  were  956,  and  of  foreign 
fathers  and  native  mothers,  916. 

The  following  Table  will  show  the  number  and  parentage  of  the  chil- 
dren born  in  the  State,  and  the  variations  of  the  same  from  year  to  year, 
in  each  of  the  last  three  years;  and  also  the  number  and  variations 
occurring  in  three  periods  of  five  years  each,  and  two  of  ten  years  each, 
from  1858  to  1892,  inclusive: 

Table  XXII. 


PARENTAGE. 

1893. 

1892. 

1891. 

B  years, 
1888  to 
18ii-.!. 

5  years, 
1HH3  to 
1887. 

5  years, 

1H78  to 

1882. 

lOyonrs, 

IHOH  to 
1877. 

26,045 

lOycnrs, 
18.''.H  to 
1867. 

Native  father  and  mother 

8,808 

8,123 

8,819 

16,511 

15,001 

14,169 

20,821 

Foreign  father  and  mother 

4,878 

4,896 

4,298 

18,737 

1.5,245 

13,562 

2«,:i5(J 

l!»,(i05 

Native  futlier,  foreign  niollier 

956 

875 

895 

4,021 

3,014 

2,327 

3,135 

1,690 

Foreign  father,  native  niotlier 

910 

876 

919 

4,037 

3,378 

2,887 

4,077 

1,696 

293 

86,668 

Total 

10,048 

9,270 

9,426 

48,806 

82,945 

59,213 

43,665 

' 
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The  following  Table  of  percentarjea  will  show,  in  a  different  and  per- 
haps clearer  way,  the  same  changes  that  have  occurred  in  the  proportions 
of  the  births  in  the  different  classes  of  parentage  during  the  last  three 
j'ears  ;  and  during  thirty-five  years,  from  1858  to  1892,  inclusive,  in 
three  periods  of  five  years  each  and  two  of  ten  years : 

Table  XXUI. 


PARENTAGE. 

1893. 

1892. 

1891. 

5  years, 
1888  to 
1892. 

5  years, 
1883  to 
1887. 

5  years, 

1878  to 

1882. 

lOyears, 

188S  to 

1877. 

lOyears, 
18.')8  to 
1867. 

Native  father  and  mother  

32.87 
48.50 
9.51 
9.12 

33.69 

47.43 

9.44 

9.45 

3'5.20 

45.50 

9.60 

9.70 

38  25 

43  14 

9.30 

9.31 

40.91 

41.58 

8.30 

9.21 

43.03 

4123 

6.95 

8.79 

43.36 
44.53 

6.74 

46.84 

Foreign  father  and  mother 

45.36 

Native  father,  foreign  mother 

Foreign  father,  native  mother 

3.89 
3  91 

Total 

100.00 

100.00 

100  00 

100.00 

100.00 

100.00 

100  00 

100.00 

The  registration  of  births,  in  1893,  is  of  interest  as  continuing  to 
show  a  smaller  proportion  of  children  born  of  native  fathers  than  of 
foreign  fathers.  A  considerable  number  of  those  recorded  as  native 
fathers  were  children  of  foreign  parentage. 

The  percentage  of  children  of  mixed  parentage  was  about  the  same, 
in  1893,  as  in  the  previous  year. 

The  following  Table  will  present  the  percentages  of  ciiildren  of  native 
and  of  foreign-born  fathers,  and  of  native  and  foreign-born  mothers, 
respectively,  in  each  of  the  last  three  years,  and  in  each  of  three  periods 
of  five  years  each  and  two  of  ten  years  each,  from  1858  to  1892,  in- 
clusive : 

Table  XXIV. 


CHILDREN   WITH 


Native  fathers.. 
Foreign  fathers. 


Native  mot iicrs 41.99 

Foreign  mothers 58.01 


1893. 


42.38 
57.62 


1892. 


43.13 
56.87 


43.14 
56.86 


1891. 


44.80 
56.20 


44.90 
55.10 


6  years,  Sj'ears,  1 5  years, 

1888  to  '  1883  to     1878  to 

1892.        1887.        1882. 


47.56 
52.44 


47.67 
52.43 


49.21 
61.79 


49.91 
50.09 


50.08 
49.92 


61.79 
48.21 


lOyears,  I  lOyears, 
1868  to  18.58  to 
1877.        18br. 


48.78 
61  27 


5U.10 
49.90 


50.73 
49.26 


50.75 
49  25 
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The  percentage  of  the  children  born  of  foreign  fathers  and  of  foreign 
mothers,  during  1893,  will  also  be  noticed  as  being  very  considerably 
larger  than  in  any  previous  year. 

The  number  of  native  fathers  of  children  born  in  1893,  was  1,530  less 
than  the  number  of  foreign  fathers,  and  the  number  of  native  mothers 
was  1,610  less  than  of  foreign. 

BIRTHS    OF    COLORED    CHILDREN. 

The  number  of  births  of  children  of  colored  parentage  reported  for 
the  year  1893  is  203.  This  number  is  21  more  than  that  of  1892,  and 
30  more  than  in  1891. 

In  regard  to  sex,  the  numbers  and  proportions  were  as  follows,  viz. : 
Males,  91,  females,  112  ;  or  81.3  males  to  each  100  females. 

The  following  summary  will  show  the  changes  that  have  occurred 
from  year  to  year,  in  the  proportions  of  the  sexes  of  colored  children 
born  in  Rhode  Island,  during  the  last  eighteen  years: 


Whole 
Years.  Number. 

1876-1885 1,762.. 

i 212.. 

1887 


890. 
891. 
892. 


211. 
202. 
194. 
183. 
173. 
182. 
203. 


Males. 
..849... 
..117... 
..111... 
..109... 
..  87... 
..  89... 
..  86... 
..  94... 
..  91... 


Females. 
....913... 
....  95... 
....100... 
....  93... 
....107... 
....  94... 


.112. 


Males  to  each 
100  females. 

93  0 

123.0 

, 111.0 

117.2 

81.3 

94.6 

98.9 

106.8 

81.3 


The  following  Table  will  show  the  location,  number,  sex,  etc.,  of 
colored  births  during  1893  : 
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Table  XXV. 
SJioifing  Numher,  Sex,  etc.,  of  Colored  BiHhs,  1893. 


TOWNS  AND  CITIES. 

Whole 
Number. 

Males. 

Females. 

COUNTIES. 

Bristol 

6 

1 

1 
1 

1 

38 

1 

1 
3 
1 
2 
4 
121 

1 
2 
10 
2 

4 

2 

1 
3 
1 

Bristol  Couniy 

Kent  County 

Newport  County 

Providence  County. . . 
Washington  County.. 

6 

Coventry 

East  Greenwich 

4 

Warwick  

1 

1 
15 

1 

1 
1 

10 

Little  Uompton 

Newport  Citt 

23 

Tiverton 

40 

♦Cranston 

East  Providence 

2 

1 

1 

3 

68 

1 

1 

Johnston 

1 

1 

53 

Pawtuckkt  Citt 

Providence  City 

132 

North  Kingstown 

2 
5 
1 

South  Kingstown 

Richmond 

..   15 

Whole  State 

203 

91 

112 

203 

NUMBER   OF   CHILD    OF    THE    MOTHER. 


In  the  following  Table  will  be  found  the  number  of  the  child  of  the 
mother  born  during  1893  ;  that  is,  how  raany  of  the  children  born  were 
reported  as  the  first,  second  or  third  child,  etc.,  of  their  respective 
mothers.  The  statistics  on  this  subject  begin  with  the  year  1857,  and 
the  following  Table  includes  the  children  reported  during  the  last  six 
years,  and  also  the  total  for  tliirty-seven  years,  1857  to  1893,  inclusive : 
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Table  XXVI. 


NniBER  OP  THE  Child  of  the  Mother. 


First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth  

Ninth 

Tenth 

Eleventh  

Twelfth 

Thirteenth 

Fourteenth  ... 

Fifteenth 

Sixteenth  

Seventeenth.. ., 

Eighteenth 

Nineteenth 

Twentieth 

Twenty-first.. 
Twenty-second 
Unstated 

Total 


1888. 


1,998 

1,545 

1,182 

884 

609 

475 

329 

281 

185 

141 

83 

50 

38 

21 

9 

4 

2 

3 

1 

0 

0 

0 

0 


7,840 


1889. 


2,082 

1,545 

1,209 

923 

725 

503 

370 

278 

20r 

162 

96 

47 

29 

23 

12 

2 

3 

3 

1 

0 

0 

0 

0 


1890.     1891. 


8,220 


2,103 

1,816 

1,253 

924 

699 

515 

364 

294 

187 

156 

89 

61 

46 

22 

11 

4 

2 

2 

2 

0 

0 

0 

0 


2,345 

1,899 

1,380 

1,055 

772 

594 

392 

297 

234 

169 

114 

71 

40 

26 

17 

6 

0 

2 

2 

-2 

0 

0 

0 


1892. 


8,550    9,426 


2,.383 

1,754 

1,444 

1,050 

754 

520 

416 

311 

218 

149 

113 

75 

36 

18 

13 

10 

4 

1 

1 

0 

0 

0 

0 


1893. 


9,270 


8,500 

1,981 

1,484 

1,138 

825 

608 

449 

297 

224 

160 

107 

81 

44 

23 

12 

9 

3 

1 

1 

0 

1 

0 

100 


37  years, 
1857-1893. 


55,760 

44,964 

34,845 

26.281 

19,612 

14,394 

10,318 

7,371 

4,974 

3,358 

2,025 

1,300 

724 

366 

202 

101 

59 

26 

14 

6 

4 

2 

100 


10,048 


226,806 


There  waa  an  increase  of  778  in  llic  whole  number  of  births  in  1893 
from  the  number  in  1892. 

In  llie  class  of  tiie  fhst  child  of  the  mother,  the  increase  was  nearly 
o  per  cent.,  while  in  the  class  of  second  child  of  the  mother  their  in- 
crease was  nearly  13  per  cent. 

In  the  class  of  third  child  of  tlie  mother  the  increase  was  nearly  3 
per  cent. 

'I'licie  are  varying  differences  in  the  pro|)ortioiiH  of  all  chisscs  in  the 
different  yc-ar.s. 
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The  most  of  those  in  the  class  "Unstated  "  (number  of  the  child  of 
the  mother)  were  Italians. 

There  was  one  return  of  l)irlh  in  each  of  the  eighteenth,  nineteenth 
and  twenty-first  classes. 

The  proportion  of  each  class  to  the  whole  number  will  be  shown  by 
the  following  Table,  which  gives  the  percentage  of  the  children  born 
in  each  of  the  last  f(Mir  years,  who  were  respectively  the  first,  second, 
third,  etc.,  children  of  the  mothers,  and  which  will  also  give  the  aveage 
percentage  of  each  class  of  births,  during  a  period  of  ten  years,  from 
1867  to  1877  inclusive,  and  of  five  years,  1878  to  1882,  1883  to  1887, 
and  from  1888  to  ]8i)3,  inclusive: 

Table  XXVII. 


PLURALITY    BIRTHS. 

The  general  statistics  in  relation  to  plural  births,  in  Rhode  Island,- 
may  be  found  on  page  8,  in  Table  III. 

There  were  ninety-three  cases  during  the  year,  ninety-one  of  which 
were  twins  and  two  were  triplets,  thus  making  the  number  of  one 
hundred  and  eighty-eight  children. 

Of  the  188  children  of  plural  birth,  82  were  males,  and  106  were 
females. 

The  cases  occurred  in  the  different  divisions  of  the  State  as  follows  : 
Bristol  county,  0 ;  Kent  county,  4 ;  Newport  county  towns,  4 ;  New- 
port city,  8  ;  Providence  county  towns,  37*  ;  Providence  city,  40 ; 
Washington  county,  0. 

*  Incluiliug  Pawtucki't  and  Wooiisocket. 
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The  following  exhibit  will  show  the  parentage  of  children  of  plural 
birth  in  Rhode  Island,  in  1893,  and  number  of  each  : 

Parents  both  nat  i ve  Americans 32 

"         "     born  in  Canada 15 

"         "  "     England 4 

"        "  "     Germany 3 

"     Italy 1 

"    Ireland  12 

"        "  "    Russia  1 

"        "  "     Sweden 1 

"        "  •'     Western  Islands 1 

Native  father  and  Canadian  mother 3 

Native  father  and  Nova  Scotia  mother 2 

Native  father  and  Irish  mother 3 

English  father  and  native  mother.  

English  father  and  Anstraliau  mother 

English  father  and  Canadian  mother 

English  father  and  Irish  mother 

English  father  and  Scotch  mother  

German  father  and  native  mother 

German  father  and  Polish  mother 

Irish  father  and  native  mother 

Irish  father  and  New  Brunswick  mother  

Scotch  father  and  Canadian  motner •  •  • 

Swedish  father  and  English  mother 

Total  births 93 

Total  children 188 

The  months  in  which  the  plurality  births  occurred  were  as  follows : 

January    18        April 15       July 15       October 20 

February 10       May 18        August IB       November 14 

March 10       June 16       September  16       December 20 

First  Quarter 38       Second  Quarter  ...49       Third  Quarter 47       Fourth  Quarter.  ...54 

First  half  of  year 87  Second  half  of  year 101 

Tot.al 18 

The  general  statistics  of  births,  and  number  of  cases  reported  in 
Ithode  Island  during  a  period  of  forty  years,  that  is,  from  1854  to  1893, 
inclusive,  are  as  follows  : 
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233,070  cases  of  eiugle  births giving  233,070  children. 

2,476  cases  of  twin  births  giving     4,952  childreD. 

24  cases  of  triple  births giving  72  children. 

1  case  of  quadruple  births giving  4  children. 

Of  the  whole  number  of  cases  of  child-birth  (235,571)  during  the 
forty  years,  one  in  95.1  produced  twins,  one  in  9,815  produced  triplets, 
and  one  in  235,571  produced  quadruplets. 

Of  the  whole  number  of  children  born  during  the  same  period 
(238,098),  ascertained  from  the  reports,  one  iu  every  48  was  a  twin, 
and  one  in  every  3,307  was  a  triplet. 

Of  the  2,501  cases  of  plurality  birth  which  have  occurred  iu  the  State 
during  the  last  forty  years,  there  were  999  cases  in  which  both  parents 
were  natives;  1,184  cases  in  which  both  parents  were  foreign;  310 
cases  in  which  the  parents  were  mixed,  that  is,  one  native  and  one 
foreign  parent ;  and  8  in  which  the  parentage  was  not  stated. 

The  whole  number  of  children  born  in  plurality  cases,  during  the 
forty  years,  was  5,028,  of  whom  2,547  were  males,  and  2,477  were 
females  ;  the  sex  of  the  remaining  four  was  not  given. 


STILL-BORN. 

The  whole  number  of  still-born  children  reported  in  Rhode  Island, 
for  the  year  1893,  was  412  ;  this  number  is  41  more  than  for  the  year 
1892. 

The  following  are  the  numbers  reported  from  the  different  divisions 
of  the  Stale  : 

Bristol  County 19 

Kent  County 9 

Newport  County  Towns 8 

Newport  City 29 

Providence  County  Towns 70 

Pawtucket  City 32 

Providence  City 210 

Woonsocket 20 

Washington  County 15 

Whole  State 412 

The  following  Table  will  give  the  number  in  each  town  from  which 
still-births  were  reported  ;    with  the  sex,  parentage  and  color  : 
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Table   XXVIII. 
Still-Born,  1S93,  Locality,  Number,  Sex,  Parentage  and  Color. 


1 

SEX. 

PARENTAGE. 

COLOR. 

THE  STATE. 

"3 

1 

> 
'A 

a 
to 

6 
3 

o 

8 

Barrington 

Bristol 

W  arren     

1 
10 

8 

1 
6 
7 

4 
1 

5 
3 

1 
5 
5 

1 

10 
8 

Bbistol  County 

19 

2 

1 
6 

14 
1 

4 

5 

1 
1 
2 

8 
2 

11 

I 
6 

19 

1 
6 

EaBt  Greenwich 

Warwick 

Kent  Countt 

9 

1 

29 

2 

5 

5 

1 

18 
1 

1 

4 

11 

1 
4 

2 

18 
2 

1 

7 

1 
11 

4 

9 

1 
27 

5 

Middletown  

Newport  CiTv 

2 

Tiverton 

Cranston 

Cumberland 

37 

1 
9 
7 
8 

42 
1 

32 

210 

1 

1 

20 
882 

1 
2 
4 
8 
5 
16 

412 

21 

7 
3 
4 
21 
1 

18 
119 

18 

16 

1 
2 
4 
4 
21 

14 

91 

1 

1 

7 

21 

C) 
5 

7 

11 

88 

1 

12 

16 

1 

9 

2 

3 

35 

1 

21 

122 

1 

8 

208 

2 

1 

35 

1 
9 
6 
8 

42 
1 

32 

205 

1 

1 

20 

2 

East  Providence.  . .   

1 

JohnBlon 

Lincoln  

North  Providence 

Pawtcoket 

Pkoviuence  City 

5 

Scituale  

Smithfleld 

VVOONSOCKET 

PiioviDKNCE  County    

18U 

1 

4 
2 
2 

146 

2 

1 
8 

129 

1 
2 
2 
3 
4 

826 

1 

a 

4 

1 
5 

6 

CharlcBtown 

Ilopkinton 

North  Kingstown 

South  KingDlown 

WeBterly 

2 

Wabhjnoton  County 

9 
235 

6 
177 

12 

172 

3 

240 

18 

402 

2 

Total   

10 
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SUMMARY    OF    SEX    OF    STILL-BORN. 

The  following  Table  shows  the  number  and  sex  of  the  still-born 
children  whose  births  were  reported  in  Rhode  Island  during  each  of  the 
last  five  years,  and  also  of  a  period  of  forty  years,  extending  from 
January  1,  1854,  to  December  31,  1893  : 

Table  XXIX. 


SEX. 

1893. 

1892. 

1891. 

1890. 

1889. 

January  1,  1854, 

to 

Dec.  31,  1893. 

Malea 

5S35 

177 

217 

154 

158 
114 

184 
112 

186 
143 

5,294 
3,748 

Total 

412 

371 

272 

296 

329 

9,042 

The  average  proportions  of  the  sexes  of  the  still-born,  for  the  period 
of  forty-years,  were  as  follows:  In  every  100  still-births  there  were 
about  59  males  and  41  females. 

Season  of  Still-Births. — During  1893,  and  also  the  thirt^'-two  years 
from  January  1,  1854,  to  December  31,  1885,  the  proportions  in  rela- 
tion to  season,  by  percentage,  were  as  follows  : 

1893.  .32  years.  1893.  32  years. 

First  Quarter 25.73  24  82       TliirdQuarter 21.60 26  82 

Second  Quarter 25.00 2;3.16        Fourth  Quarter 27.67  25.20 

Percent,  firs-thalf  of  Iheyear.. 50.73 47.98       Last  half  of  the  year 49.27 52.02 

The  births  of  the  still-born  in  the  different  months  of  the  year, 
although  somewhat  variable  in  number,  do  not,  as  a  rule,  show  great 
discrepancies. 

PARENTAGE    OF    THE    STILL-BORN. 


Of  the  412  still-born  children  reported  in  1893,  there  were  172  of 
native,  and  240  of  foreign  parentage,  reckoned  by  the  nativity  of  the 
fathers,  that  is,  the  father's  name  given  ;  and  174  of  native  and  238  of 
foreign,  reckoned  by  the  nativity  of  the  mothers,  name  of  father  given 
or  not  given. 
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ILLEGITIMATES. 

Id  the  following  Table  will  be  found  the  whole  number  of  illegitimate 
births  returned  during  1893,  with  the  sex,  color,  parentage  and  locality 
of  birth  : 

Table  XXX. 

Illegitimates,   1S03. 


TOWNS. 


Bristol 

East  Greenwich . . . 

Middletown 

Newport  City 

New  Shoreham ... 

Cranpton 

Cumberland 

East  Providence. . . 

Glocester  

Pawtucket 

Providence  City.. . 

WoonBocket 

Exeter 

Hopkinton 

North  Kingstown. 
South  Kingstown. 
Westerly.  


Whole  SUtc. 


92 
4 
1 
1 

1 

7 
1 

137 


CO 


111 


26 


PARENTAGE, 


57 


Tiiere  were    rctunis,  during    1893,  of    137    children  of    illegitimate 
parentage.     The  number  is  42  more  than  that  of  the  previous  year. 

tSax. — Of  the  137,  there  were  68  males  and  69  females. 

Color. — Of  Uh;  137  illegitimates  born  during   1893,  111,  or  81.0  per 
cent.,  were  while,  and  20,  oi'  19,0  per  cent.,  wer^  colored. 
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Parentnr/e. — Of  the  137,  83,  or  60.6  per  cent,  of  all,  were  born  of 
native  mothers,  and  54,  or  39.4  per  cent.,  of  foreign-born  mothers. 
Forty-nine,  or  35.7  per  cent.,  were  born  in  Rhode  Island.  The  colored 
illegitimates  were  of  native  parentage.  There  were  of  the  111  white 
illegitimates,  57  born  of  native  mothers,  and  54  of  foreign  mothers. 

The  ages  of  the  mothers  were  as  follows  : 


No.  of 

No.  of 

No, 

,  of 

Age. 

Mothers. 

Age. 

Mothers. 

Age. 

Mothers  < 

15 

1 

22 

8 

30 

.  1 

16 

.3 

Zi 

10 

31 

.  2 

17 

1 

24 

8 

32 

,  2 

18 

9 

25  

...  5 

.35  

2 

19 

13 

26 

6 

.37 

1 

20 

15 

9 

cy^ 

4 

40  

Not  given 

9 

21 

Total 

28 

4 

,31 
,   1.37 

Number  of  Cldld  of  Mother. — In  112  cases  this  was  reported  as  the 
first  child  of  the  mother,  in  12  cases  the  second  child,  in  5  cases  the 
third,  in  3  cases  the  fourth,  in  1  case  the  fifth,  in  2  cases  the  tenth 
child,  and  in  three  cases  the  number  of  the  child  was  not  stated. 

Sixty-eight  of  the  illegitimates  were  born  of  indigent,  pauper  or 
criminal  mothers,  in  public,  charitable  or  penal  institutions. 

Fifty-seven  of  these  births  occurred  at  the  Lying-in  Hospital  in  the 
city  of  Providence. 

The  proportion  of  illegitimates  to  the  whole  -number  of  births  was 
about  one  in  every^lOO  cases,  or  about  eleven  in  every  1,000  births. 


MARRIAGES,   1893. 


The  number  of  marriages  registered  in  Rhode  Island,  during  the 
year  1893,  was  3,544.  This  number  is  224  more  than  in  1891,  and 
42  more  than  in  1892. 

The  general  statistics  of  marriage  in  1893,  in  relation  to  season  and 
number,  in  the  different  divisions  of  the  State,  may  be  found  in  Table 
IV,  on  the  ninth  page. 

The  statistics  in  relation  to  the  proportion  to  population  of  persons 
married  in  1893,  in  each  of  the  towns  and  general  divisions  of  the 
State,  may  be  found  in  Tables  XV  and  XVI,  on  pages  104  and  107. 

The  following  Table  will  present  the  number  of  marriages,  and  the 
ratio  of  marriage  to  population,  in  each  year  for  a  period  of  thirty-four 
years,  18G0  to  1893,  inclusive: 
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Table  XXXI. 


YEARS. 


1860 

1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 


1,748 

1,533 

1,450 

1,618 

1,844 

1,896 

2,318 

2,344 

2,285 

2,289 

2,362  I 

2,336 

2,537 

2,630 

2,541 

2,485 

2,253 

2,282 


S.a 

a 

"3  „ 
o  9  >> 

O 


50.0 
56.8 
61.1 
54.7 
50  1 
48  7 
39.9 
39  8 
40.5 
47.5 
46.0 
46.5 
42.9 
41.3 
50  8 
52.0 
57.3 
56.6 


YEARS. 


20.0 

17.6 
15.1 
18.3 
19  9 
20.5 
25.1 
25.1 
24.8 
21.1 
21.7 
21  5 
23.2 
24  2 
19.6 
19  2 
17.5 
17.7 


1878. 
1879. 
1880. 
i  1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


0)  B 

a  — 

0_i 

S" 

ot: 

o  "i 

« 

sis 

s 

S.S 

a 

x> 

(£2S 

S 

S'  > 

3 

^0,  s> 

;? 

O 

2,324  j 

2,396  I 

I 
2,769 

2,750  ' 

2,634  i 

2,611  I 

2,558 

2,488  I 

2,750  1 

2,839 

3,022 

3,029 

3,195 

3,320 

3,502 

3,544 


Annual  Average. . 


55.7 
57  8 
49.9 
50.3 
52.5 
54.4 
58.1 
61.3 
56.5 
55  8 
53.5 
57.8 
54  1 
53.5 

52  4 

53  6 


JSo 


17  9 
17.5 
20  0 
19.9 
19  0 
18.3 
17.2 
16.3 
17.7 

18  0 
18.7 
17.3 

18  4 
18.5 

19  1 
18.7 


52.8        18.9 


SEASON. 


The  following  Table  will  show  the  number  and  percentage  of  mar- 
riages in  Rhode  Island,  in  each  month  and  each  quarter  of  the  year 
1893,  together  with  the  aggregate  number  and  percentage  in  each 
quarter  for  forty  years,  viz.,  from  1854  to  1893,  inclusive  : 
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Table  XXXII. 


MONTHS. 


January. . 
February. 
JMarch 


M«5 
.-co 


£■5 
O  O 

^  3 

II 

1^ 


335"! 


Number  of  Mar- 
riages each  Quar- 
ter, 1893. 


April . 
May  . 
June. 


July 

August  . . . , 
September 

October 

November 
December. . 


Total. 


267  1-  l8t  Quarter..    735 

I 
133  J 


368"! 


262  1-  2d  Quarter  ..1,075 

I 
445  J 


2591 

254  i 

I 

283  J 

3431 

I 

413  1- 

I 
182  J 


3d  Quarter  . .    796 


4th  Quarter. .    938 


Sao 

2  2-S 

0-, 


20.74 


Number  of  Mar- 
riages per  Quarter, 
40  yr*.,  1854-1893. 


l8t  Quarter... 20,278 


30.33  ':2d  Quarter.  ..23,616     25.23 


O   CS 

WW" 


21.86 


22.46 


26.47 


3,544    100.00 


3d  Quarter.  ..21,773 


4th  Quarter... 27,388 


*  93,075    100.00 


23.39 


29.53 


As  in  1892,  the  largest  number  of  marriages,  in  any  one  month, 
during  1893,  occurred  in  the  mouth  of  June.  For  thirty-eight  years 
previous  to  1892  the  greatest  number  of  marriages  was  in  tlie  month  of 
November. 

There  was,  in  1893,  a  change  from  the  rule  in  the  proportions  of  tlie 
number  of  marriages,  in  the  different  quarters  of  the  year,  to  the  whole 
number  during  the  year.  Tlie  rule  has  been  as  follows:  The  largest 
proportion  in  the  lust  quarter;  the  next  largest  in  the  second  quarter; 
followed  by  the  third  quarter;  and,  finally,  the  first  quarter  having  the 
smallest  proportion  of  any.  In  1893  the  largest  proportion  was  in  the 
second  fjuarler. 

During  1893  the  proi)ortions  iu  the  different  quarters,  from  the  largest 
to  the  smallest,  were  as  follows:  Second  quarter,  30.33  per  cent.  ;  last 
quarter,  20.47  per  cent.  ;  third  quarter,  22.46  per  cent.  ;  first  quarter, 
20.74  [)er  cent. 

NATIVIIT    OK    PERSONS    MARRIED. 

The  following  Table  shows  the  number  of  marriages,  according  to 
the  nativities  of  the  parties,  for  each  of  the  last  four  years,  and  also 

♦  IiichHliriK  20,  dale  not  given,  recorded  prcvlouM  to  1800. 
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for  the  aggregate  of  twenty-five  years,  from  1858  to  1882,  inclusive,  of 
five  years,  from  1883  to  1887,  inclusive,  and  of  five  years,  from  1888 
to  1892,  inclusive  : 

Table   XXXIII. 


BIRTH-PLACE. 


UnitedStotes l,5n  :  1.672    1,5S1  j  1,555        7,813 

Foreign  countries 1.224     1,100    1.079       »1         4,973 


1893.     1893. 


,  5  yeare.      5  years.    25  years, 

189L    1890.   188»-18!»2.  1883-1887.  1858-1882. 
Total.        Total.        Total. 


NaMve  groom,  foreign  bride. 


351 


.343 


Foreign  groom,  native  bride. 392  ;     387  ] 

Not  stated '  — 


346^ 
344i 


345 
344 


1,637 
1,645 


Total . 


7,157 
3,601 
1,323 
1.165 


3.544    3,502    3.-^20    3.195  ]     16,068         13,246 


33,553 

13,753 

3,488 

3.876 

64 


54.734 


It  will  be  understood  that  in  the  above  enumeration  the  parent 
nativity  of  the  persons  married  is  not  considered,  but  the  country 
where  born. 

Parties  born  in  the  United  States,  although  children  of  foreign  born 
parents,  are  reckoned  as  natives. 

In  the  following  Table  are  given  the  percentages  by  birth,  of  native, 
foreign  and  mixed  marriages,  in  each  of  the  last  four  years  and  in  the 
aggregate  of  five  years,  1888  to  1892,  inclusive,  of  five  years,  1883  to 
1887,  inclusive,  and  of  twenty-five  years,  1858  to  1882,  inclusive : 

T.ABLK   XXXIV. 


BIRTH-PLACE. 

1893. 

1892. 

1891. 

1890. 

5  years, 
1888-1892. 

5  years, 
1883-1887. 

I 
25  years, 

1858-1882. 

i 

UnitedStotes 

Foreign  countries  

Mixed  nativity 

44.50 
34.54 
20.96 

100.00 

47.74 
31.41 
20.85 

46.72 
32.50 
20.78 

48.67 
29.76 
21.57 

48.62 
30.95 
20.43 

54.02 
27.19 
18-79 

j 

j       61.30 

25.13 

13.57 

' 

Total 

100.00100.00  100.00 

100.00 

100.00 

'     10000 

It  will  be  of  some  interest  to  notice  that  by  the  exhibit  of  the  two 
preceding  Tables,  it  is  shown  that,  although  the  marriages  of  the  native 
born  (whether  the  issue  of  foreign  born  parents  or  natives)  have,  as  a 

17 
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rule,  increased  in  numbers,  they  have  also  steadily  decreased  in  jyrojyor- 
tion,  with  two  or  three  exceptional  years,  that  is,  to  the  whole  number 
of  marriages  ;  while  the  marriages  of  the  class  of  the  exclusively  for- 
eign born,  have  been,  for  the  past  thirty  years,  gradually  increasing  in 
proportion. 

The  falling  off  of  the  percentage  of  marriages  of  the  class  of  exclu- 
sive foreign  born,  daring  1892,  was  only  a  temporary  interruption. 

Denominational. — The  3,544  marriages  in   1893  were  performed  by 
clergymen  of  various  denominations,  or  by  civil  authority,  as  follows  : 

Denominational. 


Roman  Catholic 1,444 

Baptist  : 453 

Protestant  Episcopal  432 

Methodist 335 

Congregational 275 

Free  Baptist llti 

UniversaliBt . .  77 

Christian 59 

Lutheran 53 

Presbyterian 40 

Hebrew 34 

Unitarian 31 

Advent 30 

Justices  of  Supreme  Court 21 

Seventh  Day  Baptists 20 

Sixth  Principle  Baptist 20 

Evangelical 14 


United  Presbyterian 10 

Second  Advent 8 

Advent  Christian  5 

Disciples  of  Christ  5 

Evangelical  Advent 4 

New  Jerusalem 3 

Friends'  Ceremony  3 

Churcli  of  Emanuel 2 

Church  of  Christ 2 

Independent  2 

Latter  Day  Saints 1 

Swedenborgian 1 

Free  Religious 1 

Denomination  not  stated 37 

Total 3,544 
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AGES    OF    THE    MARRIED. 


In  the  following  Table  tiie  varying  ages  of  persons  married  during 
1893  are  presented  : 

Table  XXXV. 


AGES  OP  BRIDES. 

. 

n 

a 

o 

o 

AGES   OF   GROOMS. 

O 

g 

S 

o 

lO 

o 

ui 

o 

«■     c 

to 

o     >a 

s^ 

w 

•<r 

J» 

^ 

o 

o 

o 

O 

a 

o 

o     o 

S    2  I  2 

a 

a 

o 

•a 

o 

in 

o 

in 

O       to 

o     n     o 

"' 

5« 

w 

cc 

■"J- 

U3        lO 

so    1  to    .  t- 

1 

Under  20 

74 

24 

4 

... 

... 

102 

20  to  25 

332 

783 

117 

16 

3 

1 

_ 

.. 

1,252 

25  to  30 

121 
35 

512 
127 

379 
161 

54 

105 

21 
19 

1 

9 

1 

•• 

1,088 
457 

30  to  35 

35  to  40 

7 
3 

52 
16 

91 
17 

70   47 

11 
27 

2 
6 

1          1 

2  .. 

1 

2 

284 

40  to  45 

45 

21 

137 

45  to  50 

1 

6 

7 

18 

22 

17 

14 

1 

2;     1 

1 

88 

50  to  55 

1 

1 

4 

3 

11 

17 

8 

8    1 

54 

55  to  GO 

2 
2 

1 

5 
2 

5 
1 

6 
10 

6 
6 

6   4 
3    1 

6 

35 

60  to  65    . 

31 

65  to  70 

1 
1 

2    2 

2 

8 

70  to  75    

1 

2 

1 

1 

6 

75  to  80   

80  to  85 

1 

•• 

1 

85  to  90 

1 

1 

Number  of  Brides.  . . 

574 

1,525 

781 

319 

152 

100 

45 

25  12 

1 

8 

1 

2 

3,544 
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The  extreme  discrepancies  in  the  ages  of  some  couples  married  in 
1893  were  not  so  frequent  as  in  some  previous  j'ears. 

The  same  results,  in  1893,  in  relation  to  numbers  in  the  different 
age  periods,  may  be  presented  in  a  different  and  perhaps  clearer  way 
as  follows  : 

Table  XXXVI. 


o 

1893. 

»^ 

in 

o 

in 

CO 

o 

in 

s 

g 

o 

CO 

in 
to 

g 

g 

§ 

in 

00 

o 
en 

-a 

O 

o 

s 

o 

O 

o 

o 

2 

o 

o 

o 

o 

o 

2 

5 

g 

§ 

in 

CO 

o 

in 

s 

54 

35 

s 

31 

8 

8 
1 

6 

S 

g 

in 

00 

Males 

1091 

1,252 
1,525 

1,088 
781 

4'i7 

fM 

137 

88 

1 

Females 

574 

319 

152 

100 

45 

25 

12 

2 

Total  persons 

676 

2,777 

1,869 

776 

436 

237 

133 

79 

47 

39 

9 

8 

1 

1 

The  whole  number  of  persons  in  each  division  of  ages,  of  both 
sexes,  married  in  Rhode  Island  in  each  of  the  last  twenty-eight  years, 
that  is,  from  1866  to  1893,  inclusive,  is  presented  in  the  following 
Table : 
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Table  XXXVII. 


YEARS. 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
188;^ 
1884 
1885 
1886 
1887. 
1888 
1889. 
1890 
1891 
1893 
189a. 


1,931 
1,886 
1,835 
1,814 
1,883 
1,914 
2,073 

2,ir 

1,992 
2,058 
1,741 
1,745 
1,832 
1,879 
2,301 
2,208 
2,125 
2,108 
2,027 
1,973 
2,133 
2,308 
2,427 
2,463 
2,693 
3,141 
3,011 
2.777 


1,025 


419 


1,104  416 

l,050l  432 

1,051  468 

1,084  415 

1,118  392 

1,182|  434 

1,156'  507 

1,179  459 


127 
148 
219  133 

227  134 

216  159 

! 

228  115 


1,108 


475 


1,041 1  450 

I 

1,118  459 
1,123!  441 
1,156'  481 
1,262,  556 


1,410 
1,377 
1,370 
1,289 
1.296 
1,552 
1,552 


1,608'  640 


1,492 
1,632 


1,442  635 
1,729  732 
1.8691  776 


237 
253 
2G8 

252  150 

224  154 

1 
244  125 


329 1  163 


3:^0  207 

379  182 

3201  206 

315  158 

389j  201 

4361  237 


251  21 

I 
37j  18 

30j  29 

35j  15 

26l  24 

35 1  22 

431  21 

I 

35  24 

36  39 
32 

27;  19 

I 
46   14 

I 
39,  20 

39I  26 
I 
27 

31 

27 
20 
30 
27 


24  26 

39  23 

36  17 

45  8 

41  29 

35  21 

35  30 

47  39 


The  following  summary  will  show  the  number  of  persons  married, 
the  number  of  persons  married  under  twenty  years  of  age,  and  the 
percentages  of  marriages  of  persons  under  twenty  years  of  age,  during 
five  periods  of  five  years  each,  that  is,  from  1870  to  1803,  inclusive, 
and  during  the  year  1893  : 
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Number 

of  persons 

married. 


Percentage  of 
Number  married  persons  married 

under  twenty  under  twenty 

years  of  age.  years  of  age. 


1870  to  1874 24,812 3,759 15.2 

1875  to  1879 23  480 3,260 13.9 

1880  to  1884  26,644 2,766 10.4 

1885  to  1889 28,256 2,569 9.1 

1890  to  1893 83, 180 2,494 7.5 

1893 7,088 6'76 9.5 

In  the  following  Table  will  be  found  the  number  and  proportion  of 
the  persons  married  under  20  years  of  age,  of  both  sexes,  in  seven 
periods  of  five  years  each,  from  1854  to  1888,  inclusive,  and  for  the 
whole  period  of  forty  years  : 

Table  XXXVIII. 


1854-1858. 
1859-1863. 
1864-1868. 
1869-1873. 
1874-1878. 
1879-1883. 
1884-1888. 
1889-1893. 


5-YEAK  PERIODS. 


40  years,  1854-1893. 


ll 

ga 

Ha 
„  o 

.2 
11 

Oh 

13,842 

1,932 

16,042 

2,500 

21,374 

3,049 

24,308 

3,631 

23,770 

3,391 

26,320 

2,921 

27,314 

2,510 

38,180 

2,494 

186,160 

22,428 

13.95 
15.58 
14.26 
14.93 
13.84 
11.09 
9.19 
7.52 

12.06 


Per  cent.,  flrHl  fifteen  yearw 14.60 

Per  cent.,  eecond  flfteen  years 18.28 

Per  cent.,  last  ten  years , 8.27 
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Table  exhibiting  the  percentages  of  grooms  in  each  division  of  ages, 
in  each  of  the  last  thirty-four  years  : 

Table  XXXIX. 


I860.. 
1861  . 
1862.. 
1863.. 
1864  . 
1865.. 
1866.. 
1867. 

1868  . 

1869  . 
1870. 
1871  . 
1872.. 
1873.. 
1874., 
1875.. 
1876. 
1877 
1878. 
1879. 
1880. 
1881. 
1882. 
1883 
1881 
1885 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 

11893. 


YEARS. 


1 

■a 
c 

o 

o 

o 

CO 

2 

in 

o 

s 

2 

> 
o 

I 

2 
o 

5.0 

42.8 

26.9 

16.3 

5.7 

3.3 

100.0 

4.6 

44.5 

25.4 

15.5 

5.8 

4.2 

100.0 

4.2 

37.8 

87.9 

18.3 

5.9 

5.9 

100.0 

3.5 

38.0 

29.6 

17.2 

5.8 

5.9 

100.0 

4.3 

38.8 

27.3 

17.9 

7.4 

4.3 

100.0 

3.5 

37.0 

28.4 

18.9 

7.5 

4.7 

100.0 

5.3 

40.9 

27.0 

16.4 

6.3 

4.1 

100.0 

4.3 

40.1 

27.9 

16.8 

6.8 

4.1 

100  0 

4.1 

39.9 

28.2 

17.1 

6.1 

4.6 

100.0 

4.3 

39.6 

27.7 

18.5 

6.1 

3.8 

100.0 

4.8 

40.4 

28.1 

16.0 

6.4 

4.3 

100.0 

5.3 

40  1 

28.9 

16.5 

4.9 

4.3 

100.0 

4.3 

41.3 

28.2 

16.6 

5.2 

4.4 

100.0 

3.8 

42.4 

26.7 

17.0 

6.0 

4.1 

100.0 

4.1 

40.4 

27.2 

17.5 

64 

4.4 

100.0 

3.5 

40.9 

27.8 

17.6 

6.1 

4.2 

100.0 

5.1 

37.5 

28.6 

17.9 

5.6 

4.3 

100.0 

4.3 

.36.0 

30  2 

18.7 

5.9 

6.9 

100.0 

3.9 

38.5 

29.0 

18.0 

6.3 

4.3 

100.0 

3.9 

.37.8 

28.8 

19.3 

5.4 

4.8 

100.0 

3.G 

.36.9 

27.5 

19.9 

5.8 

4.3 

100.0 

2.8 

37.2 

29.7 

19.5 

6.8 

4.0 

100.0 

2.2 

36.0 

31.4 

20.0 

6.1 

4.3 

100.0 

2.9 

36.2 

31.7 

17.7 

7.2 

4.8 

100.0 

2.5 

36.2 

29.1 

21.0 

6.2 

5.0 

100.0 

2.6 

34.7 

.30.2 

20.9 

6.8 

4.8 

100.0 

2.5 

35.2 

31.9 

19.6 

6.8 

4.0 

100.0 

1.7 

37.1 

31.6 

19.6 

6.2 

3.8 

100.0 

2.8 

36.1 

31.1 

19.8 

6.5 

3.7 

100.0 

2.3 

37.6 

27.8 

21.3 

6.6 

4.4 

100.0 

3.3 

36.9 

30.8 

18.9 

6.1 

4.0 

100.0 

3.2 

44.7 

26.4 

17.8 

5.2 

3.8 

100.0 

8.3 

40.1 

29.3 

19.0 

6.1 

3.2 

100.0 

2.9 

35.3 

30.7 

21.0 

6.3 

3.8 

100.0 

1 

uo 
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Table  exhibiting  the  percentages  of  brides  in  each  division  of  ages, 
in  each  of  the  last  tliirty-four  years  : 

Table  XL. 


YEARS. 

■a 

13 

at 
O 

i 

o 

CO 

o 
in 

o 
o 

o 

o 

o 

i 

o 

73 
13 
03 

O 

o 
Eh 

C 1860 

258 
29.6 
24.9 
24  9 
24.2 
22.6 
24.7 
25.4 
24.4 
24.1 
20.8 
24.6 
20.7 
25.3 
26.3 
23.9 
25.6 
23.4 
22.7 
22.8 
21.1 
19.0 
16.7 
16.2 
16.4 
14.9 
15.8 
15.9 
10.4 
15.1 
15.4 
17.4 
lfi.8 
16.2 

44.1 
42.0 
41.3 
42.6 
43.4 
43.3 
42.9 
40.5 
40.9 
40.5 
39.4 
41.9 
40.5 
40.8 
38.1 
42.1 
39.8 
40.4 
40.4 
40.7 
44.2 
43.0 
44.8 
44.2 
43.0 
44.6 
42.4 
44.1 
44.3 
48.7 
47.8 
49.9 
45.9 
48.0 

17.0 
15.2 
16.7 
16  9 
17.8 
19.1 
17.4 
19.3 
18.1 
18.7 
17.9 
19.1 
18.4 
17.5 
19  3 
16.8 
17.6 
18.8 
19.3 
19.4 
18.0 
21.5 
20.9 
20.6 
21.3 
21.8 
24.5 
22.8 
22.1 
21.5 
20.4 
17.0 
20.1 
22.0 

9.1 

7.8 
11.8 

9.8 
10.3 
11.0 
11.0 
10.0 
11.6 
12.1 
10.8 
10.1 

9.9 
12.0 
11.1 
11.8 
12.0 
12.1 
12.2 
12.1 
12.0 
11.2 
12.6 
13.2 
13.2 
13.2 
12.5 
12.1 
12.4 
14.7 
12.0 
11.4 
13.0 
13  3 

2.6 
4.1 
4.1 
4.1 
2.9 

2.7 
3.4 
3.3 
3.4 
3.9 
3.1 
2.2 
2.7 
3.9 
4.0 
3.7 
3.6 
3.8 
3.0 
3.3 
3.8 
3.9 
4.3 
4.2 
3.8 
3.3 
3.5 
3.7 
34 
3.6 
3.1 
3.1 
4.1 

1.4 
1.3 
1.2 
1.7 
1.4 
1.5 
1.3 
1.4 
1.7 
1.2 
1.2 
1.2 
1.3 
1.7 
1.3 
1.4 
1.3 
1.7 
1.6 
2.0 
1.4 
1.5 
1.1 
1.5 
1.9 
1.7 
1.5 
1.6 
1.1 
1.6 
1.3 
1.2 
1.1 
1.4 

100.0 

1861          

100.0 

1862                

100.0 

1863 

100.0 

1864            

100.0 

1865              

100.0 

1866  

100.0 

1867          

100.0 

1868 

1869     

100.0 
100.0 

1870 

100.0 

1871 

1872 

100.0 
100.0 

1873                       

100.0 

1874         

100.0 

n 

1875 

100.0 

Q 

H 

1870       

100.0 

1877 

1878 

100.0 
100.0 

n 

1879        

100.0 

1880  

100.0 

1881 ") 

100  0 

1882 

100  0 

1883 

100.0 

1884 

100.0 

1885 

100  0 

1886 

1887 

100  0 
100.0 

1888 

100.0 

1889 

100.0 

1890 

100.0 

1801 

100.0 

1892 

1893 

100.0 
100.0 

1800.] 
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It  will  be  noticed,  in  the  preceding  Tables,  that  the  proportions  of 
persons  married  of  both  sexes,  under  twenty  years  of  age,  largely  de- 
creased during  the  last  decade. 

Of  grooms,  the  proportion,  compared  with  the  flrst  decade,  has  de- 
creased about  39  per  cent.,  and  of  females  about  36  per  cent. 

The  proportion  of  males  married,  between  the  ages  of  twenty  and 
twenty-five,  has  deci'eased  about  6  per  cent.,  and  has  correspondingly 
increased  in  the  more  advanced  age  periods. 

The  proportion  of  females  married,  between  twenty  and  twenty-five 
years  of  age,  has  increased  a  little  more  than  6  per  cent.,  while  of  those 
between  twenty-five  and  forty  there  has  been  an  increase  of  proportion 
similar  to  that  of  males. 

NCMBER    OF    TIMES    MARRIED. 

There  will  be  found  in  the  following  Table  the  number  of  grooms 
and  of  brides  who  were  married  for  the  first,  second,  third,  etc.,  time 
in  1893  : 

Table  XLI. 


First 
Marriage. 

Second 
Marriage. 

Third 
Marriage. 

Fourth 
Marriage. 

Fifih 
Marriage. 

Unstated 
Number 
Marriage. 

Total. 

2,978 
3,113 

525 
402 

39      1           1 

1 
1 

3,544 

38 

3,544 



The  proportion  of  grooms  married  for  the  first  time,  in  1893,  was 
84.0  per  cent,  of  the  whole  number,  and  the  proportion  of  brides  mar- 
ried for  the  first  lime  was  87.8  per  cent. 

The  following  Talile  will  show  not  only  the  number  of  times  each  of 
the  parties  were  married,  but  also  the  number  of  bachelors  and  widowers 
who  married  spinsters,  the  number  who  married  widows  of  first  0r 
second  widowhood,  etc.,  and  of  spinsters  and  widows  who  married 
bachelors,  and  widows  of  the  second,  third  or  fourth  marriage,  etc. : 
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Table  XLII. 


BRIDES. 

1 

GROOMS. 

s 

a 
o 

CQ 

O 

£ 
ta 

•a 

1 

CO 

a 

t3 

1 

o 

Eh 

First  marriage 

2,784 

314 

14 

1 

186 
192 
22 

1 

7 
19 
2 
1 

2,977 
525 

Second  marriage 

Third  marriage 

38 

Fourth  marriage 

3 

Fifth  marriage 

Unstated  marriage 

1 

1 

Total  Brides 

3,113 

401 

29 

1 

3,544 

It  will  be  seen,  by  Table  XLII,  that  193  bachelors  married  widows, 
7  of  whom  married  brides  that  had  been  twice  widowed.  Of  the  oQ6 
widowers  who  married  in  1893,  329  married  spinsters,  and  237  married 
widows.  Of  the  widows  who  married  widowers,  22  had  been  twice 
married  previously. 


MARRIAGES    OF    PERSONS    OF    COLOR. 

The  number  of  marriages  of  persons  of  color  in  Rhode  Island,  in 
1893,  was  90.  This  includes  three  marriages  in  which  one  of  the  parties 
was  white.  The  number  and  color  of  the  individuals  were,  therefore, 
177  persons  of  color  and  3  persons  white.  The  white  persons  were 
three  females.  The  marriages,  however,  may  be  properly  included  in 
the  above  class,  inasmuch  as  the  offspring  of  such  marriages  are  per- 
sons of  color.     There  was  among  the  above  one  marriage  of  Indians. 

The  nunil)er  reported  during  1893  fjorn  the  different  towns  was  as 
follows,   viz.  : 


Ea»t  Greenwich. 
Newport  City . . . 
CranMton 


East  Providence    :     1 


GloccBter. 


Pawtucket 3 

Providence  City '. 62 


1893.] 
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Narragansett 2 

South  Kingstown 2 

Westerly 3 

Total 90 

MARRIAGES    OF    THE    DIVOKCEp. 

The  following  Table  will  give  the  towns  from  which  returns  of  mar- 
riage with  the  facts  of  divorce  were  reported  during  1893,  the  whole 
number  of  marriages  of  divorced  persons,  whether  of  one  or  both 
parties ;  also  whether  the  second  or  third  marriage  of  the  divorced 
groom  or  bride  ;  and  number  of  remarriages  of  same  persons : 

Table  XLIII. 


13 

o    . 

U-3 

o 

«t- 

c 

^^ 

b* 

0.2 

o 

o 

o 

o 

TOWNS. 

<3 

Q  03 
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.S 

O 

O 

a 

O  00 

^  5 

1 
o 

(U 

S 

a 
o 

5.= 

II 

C3 

s 

=11. 

13 

5 

pq 

Eh 

CO 

J3 

Providence  City  

104 

111 

55 

56 

52 

3 

52 

4 

Bristol 

5 
4 
3 

5 
4 
3 

3 

2 
2 
2 

2 
2 
1 

1 

1 
2 
1 

1 

Coventry 

Warwick 

1 

Little  Compton 

2 
6 

2 
6 

1 
1 

1 
5 

1 

Newport 

1 

Cranston 

3 
1 
6 
4 
1 
7 
2 

148 

3 

1 
8 
5 
1 
8 
2 

159 

3 

1 
5 
4 

6 

1 

3 

1 
5 
3 

Johnston  

Woonsocket 

2 

1 
1 
2 

1 

Ilopkinton 

1 

Narragansett 

North  Kingstown 

1 

6 
1 

Westerly 

WholeState 

75 

84 

69 

6 

76 

8 

There  were  148  marriages,  in  1893,  in  which  one  or  both  of  the  parties 
had  been  divorced,  and  in  11  of  whicii  both  parties  had  been  divorced. 

The  proportion  of  the  number  of  manuKjefs,  of  which  one  or  both  of 
the  i)arties  liad  been  divorced,  to  the  whole  number  of  marriages,  was 
about  one  in  every  24.  or  a  little  more  than  4  per  cent. 
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But  the  proportion  of  divorced  persons  married  duriug  1893,  to  the 
whole  number  of  persons  married  in  the  same  year,  was  about  one  in 
every  45,  about  2.2  per  cent.,  or  22  in  every  1,000. 

The  number  of  divorced  persons  married,  in  1893,  was  22  more  than 
in  the  previous  year. 

These  148  marriages  of  divorced  persons  were  performed  by  clergy- 
men of  the  different  denominations,  or  by  civil  authority,  as  follows : 


Baptist 48 

Methodist 24 

Universalist.  13 

Free  Baptist 11 

Congregational 10 

Unitarian 7 

Episcopal  Protestant 5 

Seventh  Day  Baptist  . .    5 


Christian 4 

Presbyterian 4 

Evangelical  Advent 4 

Justice  Supreme  Court .   4 

United  Presbyterian 3 

Advent  Christian 2 

Roman  Catholic 1 

Not  specified 3 


DIVORCES,  1893. 


According  to  the  returns  made  to  tlie  Secretary  of  the  State  Board 
of  Health  (State  Registrar)  by  the  clerks  of  the  Supreme  Courts  of 
the  different  counties  of  Rhode  Island,  the  number  of  applications  for 
divorce,  during  1893,  was  five  hundred  and  twenty-nine  (529). 

The  number  of  divorces  granted,  during  1893,  was  three  hundred 
and  one  (301). 

There  were  117  more  applications,  during  1893,  than  during  the 
preceding  year,  and  the  number  of  divorces  granted  was  5  more. 

Divorces  are  decreed  for  the  following  seven  statute  causes,  viz.  : 

1.  Adultery. 

2.  Extreme  cruelty. 

3.  Wilful  desertion  for  five  years  of  either  of  the  parties,  or  for  a 
shorter  period,  in  the  discretion  of  the  court. 

4.  Continued  drunkenness. 


5.     Neglect  or  refusal  to  provide  necessaries  (having  ability)  for  the 
subsistence  of  a  wife. 


6.  Gross  misbehavior  and  wickedness  other  than  aforesaid. 

7.  Impotcucy. 

Divorces  are  also  decreed,  or  marriages  set  aside,  in  the  discretion  of 
the  court,  for  ascertained  affinity,  consanguinity,  idiocy,  insanity,  peni- 
tentiary crimes,  and  Iiigamous  or  otherwise  illegal  marriage. 
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The  following  Table  shows  the  iiiiuiber  of  applications  for  divorce, 
and  the  number  granted,  in  1893,  in  each  county  of  the  State ;  also  the 
causes  alleged  for  the  applications  : 

Table  XLIV. 


B 

Causes  Alleged. 

, 

■T3 

s 

s 

« 

6 

M 

COUNTIES. 

< 

a. 
C 

2 
o 

o 

So 

0) 
.2 

.2 

e3 

<5 

s 

B 

>> 

o 

a 

5 

03 

o 

"a 

s 

-c 

H 

^ 

o 

d/g; 

o 

o 

iz; 

15 

< 

W 

o 

Z 

o 

t> 

= 
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Bristol 

3 
26 

3 
10 

1 
2 

1 

4 

1 

2 

1 

3 
2 

9 

1 

Kent 

20 

Newport 

32 

429 

39 

21 
245 
23 

"6 
30 
6 

8 

44 

5 

19 
95 
21 

8 
46 
3 

20 

152 

4 

11 

9 

39 

72 

3 

379 

Washington .   

78 

Whole  State 

529 

301 

45 

57 

140 

58 

179 

64 

12 

1 

556 

There  were,  during  the  year  1893,  five  hundred  and  twenty-nine  (529) 
applications  for  divorce,  and  the  whole  numl)er  of  causes  alleged  was 
five  hundred  and  fifty-six  (iJoG).  There  was,  therefore,  an  average  of 
little  more  than  one  cause  alleged  in  each  application.  That  average 
is  less  than  the  rule  of  many  years. 

The  causes  alleged  why  divorce  should  be  granted,  in  the  applications 
during  1893,  were  223  less  in  number  than  in  1892. 

In  order  to  show  the  actual  number  of  applications,  and  the  number 
of  divorces  granted  in  each  of  the  last  twenty-one  years,  the  following 
summary  is  presented  : 
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Applications 

Applications 

Divorces 

refused 

or  continued 

for  divorce. 

granted. 

or  withdrawn. 

1873 

261 

173 

...     88 

1874 

276.. 

242 

...     34 

1875 

227 

158  

...     69 

1876 

254  

196  

...     58 

1877 

257 

178 

...     79 

1878 

258  

196  

...     62 

1870 

255 

246 

...'. 273 

...       9 

1880 

347 

...     74 

1881 

; 350 

268 

...     82 

1882 

339 

271 

68 

1883  

321 

257 

...     64 

1884 

320 

266 

...     54 

1885  

293  

227 
257 

.   .     66 

1886 

336 

...     79 

1887 

322 

248  

...     74 

1888  

304 

224 

...     80 

1889 

366 

274 

...     92 

1890 

327 

244 

...   m 

1891  

362  

412 

275  

...     87 

1892 

296 

...   116 

1893 

529 

301 

...  228 

21  years,  total 

6.716 

5.070 

...1.646 

The  average  annual  proportion  of  decrees  of  divorce  granted  during 
the  last  twenty-one  years,  to  the  api)licatious  therefor,  was  nearly'  75.5 
per  cent. 

During  the  last  ten  years  the  proportions  were  as  follows : 

Years 1884,   1885,   1886,   1887,   1888,   1889,   1890,   1891,   1892,   1893. 

Percent 83.0 78.5 76.5...  ,77.0 73.6 74.8 74.6 76.0 71.8 56.9 

The  proportion  of  divorces  granted,  in  1893,  to  the  whole  number  of 
marriages  during  the  same  year,  was  one  divorce  to  every  eleven  and 
eight-tenths  marriages. 

The  proportion  of  applications  for  divorce  to  whole  number  of  mar- 
riages, during  the  year,  was  one  application  to  every  six  and  seven- 
tenths  marriages. 


148 


POUTY-FIRST    REGrSTPxATIOLS'    REPORT. 


[1893. 


The  following  Table  shows  the  number  of  divorces  granted  in  each 
count}',  and  in  the  whole  State,  in  each  of  the  last  twenty-five  years, 
and  the  proportion  of  marriages  to  each  divorce  granted  iu  each  year :     ' 

Table  XLV. 


Bristol 
County. 

Kent 
Coiiuty. 

Newport 
County. 

Providence 
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Washineton 
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■6 
S 

o 

OS 

o 

> 

2 
3 

5 

. 
■a 
o 

a 
a 
k. 

O 

i 
ft 

a 
o 

So 

o  o 

M> 

•5  ft 

<u 
c 
2 
O 

CJ 

o 

>   - 

ft 

§ 

So 
o 

S  o 

M> 

s> 

■d 

S 

a 
a 

O 
o 

ft 

9> 

n   . 
o 

So 

-J 

■S5 

si 

1 
C5 

■» 
o 

o 

> 

ft 

a 
o 

36 

si 

a 
3 

(U 

'5 
2 
o 

to 

o 

> 

ft 

a 
o 

So 

§5 

S3 

1869     

10 
3 
5 
8 
6 

10 
2 
6 
7 
4 
5 
8 
6 
6 
6 
4 
3 
5 
1 
5 
6 
4 

10 
2 
8 

10.6 
22.7 
16.8 
10.2 
16.2 

8.9 
50.0 
14.5 
12  0 
26.0 
18.8 
12.1 
20.1 
15,0 
15.8 
16.7 
23.0 
16.0 
75.0 
15.8 
125 
27.5 

8.4 
49.5 
38.0 

15 
18 
11 
13 
22 
20 
18 
15 

9 
11 
19 
23 
26 
18 
15 
20 

9 
17 
23 
14 
27 
19 
20 
19 
10 

12.5 

11.8 
17.9 
15.7 

9.8 
-   8.0 

88 
12.8 
16.3 
13.3 

9.0 

9.4 

7.3 
10.3 
11.5 

8.0 
18.6 
11.0 

8.0 
13..5 

8.3 
121 
11.2 
12.4 
28.8 

6 

6 

4 
8 

8 
6 

7 

7 

7 
13 

7 
11 
10 
15 

9 
12 
17 
15 
13 

4 
14 

1 
17 
20 
21 

27.7 
26.3 
49.7 
22  9 
21  9 
29.0 
23.4 
2U.5 
26.0 
12.8 
24.1 
17.6 
16.9 
13.0 
21.2 
15.7 
11.2 
12.3 
184 
46.0 
14  0 
332.0 
12.6 
11.6 
9.9 

120 
152 
123 
149 
131 
190 
120 
148 
134 
156 
195 
208 
207 
221 
214 
209 
186 
194 
187 
188 
811 
196 
814 
236 
245 

13.8 
11.3 
13.3 
12.6 
14.8 
10.0 
14.9 
11.1 
12.4 
10.9 
9.1 
9.7 
10.0 
8.9 
9.2 
9.3 
10.1 
10.9 
11.8 
12.5 
112 
12.3 
11.2 
11.0 
11.6 

11 
21 
18 
22 
6 
10 
11 
20 
21 
12 
20 
23 
19 
11 
13 
21 
12 
26 
24 
13 
16 
24 
14 
19 
22 

15.5 

93 

11.4 

8.9 

33.7 

11.6 

20.5 

8.8 

9.9 

17.3 

9.7 

17.0 

11.0 

16.2 

13.3 

8.2 

15.0 

7.3 

7.9 

16.5 

10  8 

8.8 

14.3 

10.4 

8.0 

162 
200 
161 
200 
173 
243 
158 
190 
178 
196 
246 
273 
268 
271 
257 
266 
227 
257 
248 
224 
274 
244 
275 
296 
301 

14.1 

1870          

11.8 

1871.. 

1872          

14.5 
12.7 

1873      

15.2 

1874          

10.5 

1875 

1876        

15.7 
11.5 

1877  

12.8 

1878      

11.9 

1879        

9.7 

1880  

10.1 

1881        

10.4 

1882  

9.7 

1883 

1884          

10.2 
9.6 

1885    

11.0 

1886        

10.7 

1887  

11.4 

1888           

13.5 

1889 

1890           

11.1 
13.0 

1891     

12.1 

1892 

1888 

11.8 
11.8 

The  ratio  of  divorces  granted  in  the  entire  State,  during  1893,  to 
the  whole  number  of  marriages  during  the  same  year,  was  one  divorce 
to  about  every  eleven  and  eighi-tentiis  marriages,  as  previously  stated. 
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During  the  ten  years  18G9  to  1878,  inclusive,  the  ratio  of  divorce  to 
number  of  marriages  was  one  divorce  to  every  thirteen  ;  during  the 
ten  years  1879  to  1888,  inclusive,  the  ratio  was  one  divorce  to  every 
ten  and  six-tenths  marriages. 

The  average  of  the  last  five  years  was  one  divorce  to  about  every 
twelve  marriages. 

During  the  twenty-five  years  1869-1893,  the  average  proportions  of 
divorce  to  marriage,  in  the  several  counties  and  the  State,  have  been  as 
follows : 

Bristol  County One  divorce  to  every  22.3  marriages. 

Kent  Connty One  divorce  to  every  12.1  marriages. 

Newport  County  .  .One  divorce  to  every  29.2  marriages. 

Providence  County One  divorce  to  every  11.4  marringes. 

Washington  Connty One  divorce  to  every  12.4  marriages. 

Whole  State One  divorce  to  every  11.8  marriages. 
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DEATHS,   1893. 


The  uiimber  of  deaths  registered  in  Rhode  Island,  during  1893,  ac- 
cording to  the  returns  made  to  the  State  Registrar,  was  seven  thousand, 
four  hundred  and  forty  (7,440). 

This  number  is  larger  by  820  than  that  of  the  year  1891,  and  44 
larger  than  that  of  1892. 

The  death-rate  (19.6  in  every  1,000  living  persons)  was  five-tenths 
less  than  that  of  the  previous  year. 

The  following  summary  will  show  the  death-rates  per  1,000  for  each 
of  the  last  six  census  years,  in  comparison  with  the  last  five  years : 

1865.     1870.     1875.     1880.     1885.     1889.     1890.     1891.     1892.    1893. 
18.4 14.9 1G.7 17.5 17.7 19.0 20.7 18.6 20.1 19.6 

Since  1876  the  returns  have  been  more  complete  than  previously,  and 
during  the  last  seven  years,  few  deaths  have  occurred  in  the  State 
which  were  not  reported. 

On  the  following  page  will  be  found  the  death-rates,  by  counties,  for 
thirty-four  years : 
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Table   XLVII. 

Death-rates  per  1,000  living,  hij  counties,  for  thirty-four  years,froni 

1860  to  1S93,  inclusive;  also  the  average  rate  of  each  period 

of  five  yeaj'S  each,  from  1860  to  1889,  inclusive, 

for  the  whole  State. 


YEARS. 


Five  years,  1860-1864. 


1865 
1866. 
1867. 
1868. 
18R9. 

1870 
1871. 
1872. 
1873. 
1874. 

1875. 
1876. 
1877. 
1878. 
1879. 

1880. 
1881. 
1882 
1883. 
1884. 

1885. 
1886 
1887. 
1888. 
1889. 

18!W. 
1891. 
1H9-J, 
18U3. 


16.8 

22.8 
19.2 

ir.o 

15.7 
17.9 

15.5 
16.3 
21.1 
18.4 
14.7 

14.9 
14.7 
18.2 
17.5 
13.2 

19.2 
17.9 
16.5 
17.7 
17.7 

16.3 
19.2 
18.2 
21.3 
17.6 

22.1 
20.5 
20.0 
19.9 


15.4 

16.1 
14.2 
15.1 
13.7 
16.7 

13.5 
17.5 
16.1 
13.8 
13.2 

14.9 
11.7 
13.1 
14.2 
1.5.1 

14.9 
16.5 
15.3 
14.6 
17.1 

16.4 
17.5 
15.5 
18.4 
20.1 

17.6 
18.0 
20.7 
19.4 


18.1 

17.5 
17.3 
15.0 
14.7 
13.2 

14.1 
12.2 
14.5 
19.0 
10.8 

13.5 
13.5 
12.4 
13  7 
14.8 

14.5 
15.7 
17.2 
17.7 
14.5 

14.5 
15.0 
15.1 
18.0 
14.7 

16.6 
20.6 
20.1 
17.9 


<0 

o 

§ 
s 

d 
a 

17  4 

12.1 

15.5 

19.2 

14.2 

18.41 

16.6 

11.4 

16.1 

16.4 

10.9 

15.6  J- 

17.0 

10.0 

15.7 

16.0 

12.8 

15.6J 

15.5 

12.0 

14.91 

15.9 

12.3 

15.4 

21.2 

14.7 

19.1  } 

22.0 

15.1 

20.2 

17.7 

13.7 

16.3J 

17.5 

15.5 

16.71 

16.8 

15.9 

15.9 

18.7 

12.8 

17.2  ^ 

18.3 

13.0 

17.2 

17.2 

11.1 

16.2  J 

18.5 

12.7 

■  17.51 

19.3 

11.9 

18.1 

19.7 

11.0 

18.4  }■ 

20.8 

9.8 

19.1 

17.8 

12.6 

16.9J 

18.5 

14.0 

17.71 

19.2 

15.0 

18.8 

21.1 

15.5 

19.9  1- 

21.0 

16.0 

20.4 

19.2 

14.6 

10.0  J 

22.1 

18.6 

20.7 

18.6 

12.6 

18.6 

20.2 

15.2 

20.1 

19.9 

12.6 

19.6 

STATE. 

ANNU.^L     AVERAGE     OF 
riVE-YEAR    PERIODS, 

1860-1889. 


..16.5  per  1,000  livinn 


.16.5  per  1,000  livinj: 


.17.2  per  1,000  liviii.£ 


..16.6  per  1,000  liviiif! 


.18.0  per  1,000  living. 


.19.1  per  1,000  living. 


Annual  average,  thirty  years,  1860-1889 17.8  per  1,000  living. 


1893.]  DEATHS.  153 

SEX    OF    DECEDENTS. 

Of  tlie  7,440  persons  whose  deaths  were  returned,  during  the  year 
1893,  3,789  were  males,  and  3,651  were  females;  the  ratio  standing  at 
103.8  males  to  each  100  females,  or  about  509  males  and  491  females 
in  every  1,000  decedents. 

The  following  Table  will  show  the  number  and  proportion  of  males 
and  females  among  the  decedents  in  Rhode  Island,  during  the  ten  years 
1853  to  1862,  inclusive  ;  also  in  each  of  the  thirty-one  years  from  1863 
to  1893,  inclusive,  and  for  the  entire  period  of  forty-one  years : 

Table    XLVIIL— DEATHS. 

Males  to 
Males.  Females.  every  100  females. 

10  years,  1853-1862. 10,930  11,269 96.9 

1863  1,621   1,586  102.2 

1864 1,633 1,727 92.4 

1865 1,686 1,719 98.1 

1866 1,497 1,473  101.5 

1867 1,442 1,447 99.7 

1868 1,413 :..  1,499 94.3 

1869 1,096 1,686 100.6 

1870 1,588 1,650 96.2 

1871... 1,621 1,723 94.1 

1872  2,118 2,129 99.4 

1873 2,166 2,237 95.5 

1874  2,111 2,118 99.7 

1875 2,108 2,209 95.4 

1876  1,969 2,147... 91.7 

1877 2,132 2,318 92.0 

1878 2,161  2,280 94.8 

1879 2,183 2,289 95.4 

1880 2,366 2,463 96.0 

1881 2,367 2,549 96.8 

1882 2,487 2,587 96.5 

1883 2,627 2,655 99.0 

1884 2,486 2,655 93.6 

1885  2,607 2,782 93.7 

1886  2,833  3,016 93.9 

1887 3,177 3,163 100.4 

1888 3,199 3,.S95 95.4 

1889 3,093 3.100 97.7 

1890 3,501 3,433  102.0 

1891  3,341 3,279 101.9 

1892  3,725 3,671 101.5 

1893 3,789 3,651 103.8 

41  years  83,773 8.'i,971 97.4 
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Tbe  following  Table  of  births,  during  the  same  period  of  time  as  the 
preceding,  will  show  by  comparison  the  different  proportions  of  the 
sexes  in  the  two  classes  of  events  : 

Table  XLIX.— BIRTHS. 

Males  to 
Males.  Females.  every  100  females. 

10  years,  1853-1862 18,377 17,260  106.4 

1863 1,892  1,788 105.8 

1864 1,949 1,942 100.3 

1865 2,096 1,857 112.9 

1866 2,546 2,356 108.0 

1867 2,655 2,464 107  0 

1868 2,745 2,627 104.5 

1869 2,685 2,560 104.9 

1870 2,679 2,536  105.6 

1871 2,878  2,800 102.8 

1872 3,085 3,058 100.9 

1873  3,135  2,887 108.6 

1874 3,311 3,155 104.9 

1875 3,362 3,146  106.9 

1876 3,291 3,038  108.3 

1877 3,163 3,072 103.0 

1878 3,402 3,312 103.7 

1879 3,259 3,091 105.4 

1880 3,241 3,054 106.1 

1881 3,498 3, 263 107  2 

1882 3,509 8,316 105.8 

1883 3,548 3,498 101.4 

1884 3,713 8,592 103.4 

1885 3,591 3,437 104.4 

1886 3,897 3,724 104.6 

1887 3,968 3,700 107.2 

1888 4,02:j 3,817 105.4 

1889 4,193 4,027 104.1 

1890 4,351 4,199  103.2 

1891 4,920 4,500 109.5 

1892 4,765 4,505 109.3 

1893 5,105 4,948 103.3 

41  years 132,888 110,524 105.4 
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SEASON    AND    MORTALITY. 

The  whole  number  of  decedents,  and  the  sex  of  the  same,  in  each 
month  of  tlie  year  1893,  and  in  each  division  of  the  State,  maj'  be  found 
in  Table  V,  on  the  tenth  and  eleventh  pages. 

The  influence  of  season  upon  mortality  may  be  further  illustrated  by 
the  following  Table,  which  shows  the  number  and  percentage  of  deaths, 
compared  with  the  whole  number  of  deaths,  in  each  quarter  of  each  of 
the  last  five  years,  and  in  the  aggregate  for  thirty-seven  years,  1853  to 
1889,  inclusive: 

Table   L. 


SEASONS. 


1893. 


1892. 


1891. 


1890. 


1889. 


37  years, 
1853-1889. 


.January-March.  1,870  25.13    2,103 

April-June 1,827  24.56  I  1,624 

July-September.  2,074  27.88    2,160 

Oct -December..  1,669  22.43    1,509 


.44  I  1,425  21.53  2,027  29.23  1,563  24.97  31,928  23.63 

21.96  11,504  22.72  1,517  20.99  |  1,426  22.78  28,792  21.31 

29.20    1,870  28.25  1,952  28.15  1,870  219.87  39,087  '•  29.01 

I  ' 

20.40    1,821  27.50  1,438  21.68  1,400  22.38  35,288  1  26.05 


Total  I  7,440  100.00,  7.396  100.00  6,620  100. OO' 6,934  100. OO' 6,259  100.00  135,095  100.00 


Comparing  the  percentages  of  1893  with  those  of  the  thirty-seven 
years,  we  find  the  per  cent,  of  the  first  quarter  is  1.5  per  cent,  larger; 
the  second  quarter  is  3.2  per  cent,  larger;  the  third  quarter  1.1  per 
cent,  less;  and  the  last  quarter  3.6  per  cent,  less  than  for  the  average 
of  the  thirty-seven  years.  The  greatest  mortality  for  any  one  season 
of  any  year  is  usually  found  in  the  third  quarter,  but  in  1890,  as  will 
be  seen  in  the  above  Table,  owing  in  large  measure  to  the  epidemic  of 
influenza,  the  first  quarter  had  the  largest  mortality. 
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parrnta<;k  of  dkckdents. 

There  may  be  found  in  Table  I,  on  pages  2-5,  the  number  of  de- 
cedents, in  1893,  of  the  two  general  classes  of  parentage,  tliat  is. 
native  and  foreign. 

Of  the  whole  numl)er  of  decedents,  7,440,  reported  in  1893,3,101 
were  of  native,  and  4,339  were  of  foreign  parentage. 

By  the  teim  ''foreign  parentage"  is  meant  the  decedents  whose 
fatliers  were  born  in  some  other  country  and  not  in  the  United  States. 
The  grandchildren  of  the  foreign  born  are  reckoned  as  of  native  pa- 
rentage, if  their  fathers  were  born  in  the  United  States. 

The  following  ten  towns  reported  a  larger  number  of  decedents  of 
foreign  parentage  than  of  native,  namely:  Warwick,  Burrillville.  Cum- 
berland, Johnston,  Lincoln,  North  Providence,  Nortli  Smithfield,  Paw- 
tucket,  Providence,  and  Woonsocket ;  also  the  State  Institutions  at 
Cranston. 

These  numbers  varied  from  a  moderate  excess  to  three  or  four  times 
as  many  of  foreign  as  of  native  parentage. 

The  following  Table  gives  the  number  and  proi)ortion  in  every  one 
thousand  deaths  of  decedents  of  native  and  of  foreign  parentage,  in 
each  of  the  last  five  years  ;  and  in  the  aggregate  for  thirty-five  years, 
or  from  1858  to  1892,  inclusive  : 

Table  LII. 


1893. 

1893. 

1891. 

1890. 

1889. 

35  years. 
1858- I89i. 

PARENTAGE. 

a 

a 

Si 

E 
Y. 

3,-iIG 
4,180 

431.8 
565.2 

s> 

E 

3 

!5 

Per  1,000. 

Number. 

Per  1,000. 

1 

448.3 
551.7 

Per  1,0U0. 

Native 

.3,101 
4,339 

4IU.8 
.593.2 

3,928 
3,695 

443  3 

»nin 

1 

i9A  1      2  ROR 

88,338  '  -'>'2i  n 

Foreif^u   . . 

557.7    3,!)a4    5G5.9 

1000  0  6,931    1000.0 

1 

3,453 

81,419 

479.0 

Total 

7,410 

1000.0 

7,396 

1000.0 

6,6-,'0 

6,250 

1000.0 

169,757 

1000.0 
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AGE    OF    DECEDENTS. 

lu  Table  1,  ou  pages  2-5,  ma}'  be  found  the  aggregate  and  average 
age  of  all  the  decedents  whose  deaths  occurred  in  1893,  and  with  the 
age  of  each  sex,  in  each  town  and  county  in  the  State. 

By  that  Table  it  will  be  seen  that  the  average  age  of  all  the  male 
decedents  in  the  State,  in  1893,  was  30.97  years,  and  that  the  average 
age  of  all  the  female  decedents,  in  the  same  year,  was  33.99  years  ;  the 
average  age  of  all  decedents,  of  both  sexes,  32.46  years. 

The  average  age  of  the  total  decedents  in  the  State,  in  1893,  was 
nearly  three  years  less  than  the  average  for  1892, 

The  average  age  of  the  male  decedents,  in  1893,  was  nearly  two 
years  less,  and  the  average  age  of  the  female  decedents  was  three  and 
three  quarters  years  less  than  in  the  previous  year. 

The  following  Table  will  present,  separately,  the  average  age  of  the 
male  and  female  decedents,  and  the  average  age  of  all  decedents,  in 
each  year  for  thirty-four  years  ;  also  the  average  age  in  six  periods  of 
6ve  years  each,  from  1860  to  1889,  inclusive  : 


1893. 


J)KaTJIS. 


lol» 


Tahik  LI  1 1. 


YEARS. 


Average        Average    j    Average 

Age         I        Age        I        Age 
of  Males,     of  Females.       of  All. 


I  Average  Age, 

1  5-year  |,erii>d:<, 

18(iO-18iiU. 


1860. 
18(il. 
18fi2. 
1803. 
1804. 

18«i5. 
18G(>. 
1867. 
1868. 
1869. 

1S70. 
1871. 
1872. 
1873. 

1874. 

1875. 
1876. 
1877. 
1878. 
1879. 

1880 

1881., 

1882.. 

188;^.. 

1884.. 

1885.. 
1886.. 
1887.. 
1888.. 
1889. . 

1890., 
1891.. 
1892.. 
1893.. 


28.51 
26.95 
29.64 
28.29 

28  j  3 

26.38 
31.13 
32.16 
30.47 
28.62 

31.02 
32.57 
28.41 
26.18 
28.03 

29.72 
31.47 
29.25 
29.02 
31.29 

29  62 
30.99 
31.33 
3:^.64 
32.29 

33.5:i 
33.02 
30.97 
33.17 
.•J2.20 

31.04 
32  70 
32.96 
30.97 


30.70 
30  58 
32.  C5 
30  86 
30.43 

28.97 
35.07 
35.86 
35.08 
31.29 

32  75- 
34.43 
31.15 
28.62 
31.66 

32.75 
33.21 
31.56 
31.11 
33.24 

32.00 
34.07 
35.57 
37.44 
35.12 

35.60 
34.91 
32  91 
35.74 
35.74 

34.26 
36.28 
37.75 


29  651 
28.82  I 
31.15  't 
29.56 
29.40  J 

27  69  1 
33.09 
34  01  ;■ 
32.1^5 

30  25  J 

31.901 
33.52 
29.77}-  • 
27.42 

28.86  J 

31. 271 
32.37 
30.45  i-  ■ 
30.09 
32.29  J 

30.861 
32  55 
33.50  }  ■ 
35.55 
33.76; 

34  591 

3).01 

31.95^- 

34  53 
34.00  J 

32.62 
34.47 

35  34 
32  46 


31.58 


.30.;jo 


.31.29 


.33.24 


.33.81 
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The  above  Table  shows  that  the  average  longevity  of  the  decedents 
in  Rhode  Island  increased  over  three  years,  during  a  period  of  twenty- 
five  years,  ending  with  1884,  and  of  about  four  and  one-half  years  in- 
crease, as  the  average  of  the  five  years  preceding  1893. 

The  following  Table  will  present  some  of  the  facts  of  the  preceding 
as  occurring  in  the  different  divisions  of  the  State,  as  well  as  of  the 
State  at  large.  It  will  show  the  average  age  of  the  decedents  in  each 
of  the  larger  divisions  of  the  State,  in  each  of  the  last  four  years,  and 
also  the  average  of  each  of  seven  periods  of  five  years  each,  compris- 
ing the  thirty-five  years  from  1858  to  1892,  inclusive: 

Table  LIV. 


Divisions  op  the  State.   1893. 


Bristol  Comity 45.55 

Kent  County 28.95 

Newport  County j  39.11 

*  Providence  County 29.24 

Providence  City 131.16 

WashiiiKton  County 48.30 


Whole  State  .... 


1892.  ,  1891. 


41.89  41.39 
34.81*  32.62 
40.37  j  39.95 
32.42  :  32  43 
34.13  33.39 
48.47    4r.81 


1890. 

is 

^^  03 
CC  lO 

00  £ 
00  lO 

ooo 

42.17 

39.76 

38.45 

36.68 

.33.61 

31.01 

32.22 

37.66 

37.11 

36.20 

39  66 

40.63 

42.41 

39.21 

40.68 

31.00 

31.67 

31.83 

30.60 

28.46 

3186 

33.44 

32.19 

29  50 

27.19 

44  (i7 

46.77 

43.39 

4101 

41.14 

32.62 

34  19 

33.97 

31.86 

30.28 

35.12    34.78 

34.77    3581 

I 
40.04    33.54 


25.26 
25.45 
39.67 


29  16 
28.50 
30.87 


35.50 
32.15 
35.01 
28.44 
25.78 
34.21 


By  reference  to  Table  LIV^,  it  will  be  seen  tluit  the  average  age  of 
all  decedents  during  the  last  four  years  is  a  little  more  than  four  and 
one-quarter  years  greater  than  the  first  period  of  five  years,  1858-1862, 
notwithstanding  the  low  average  of  1893. 


PERCENTAGK    OK    DECEDENTS    BY    DIFKEUENT    AfJES. 

In  Table  VI,  on  pages  12  lo  17,  inclusive,  will  be  found  the  number 
of  deaths  in  1893,  in  each  town  and  each  county,  of  each  sex,  and  in 
each  period  of  life,  with  the  percentage  of  the  whole  number  of  deaths 
in  each  division  to  the  population  of  the  same  hy  estimalion  from  the 
census  of  18i*0. 

The  following  Table  shows  the  percentages  of  decedents  in  each 
division  of  ages,  lo  whole  number  of  deaths,  in  each  of  the  last  six 
years,  and  in  the  aggregate  for  three  periods  ;  one  of  twenty  years  and 
seven  months,  from  June  1st,  1852,  to  December  31st,  1872,  inclusive  ; 
one  of  ten  years,  from  1873  to  1882,  inclusive;  and  one  of  ten  years, 
from  1883  to  1892,  inclusive: 

♦  ExcIiihIvc  of  Providence  city. 


1893. 


Peiuod.-i  or  Life. 


Under  1  ycnr  . 
1  und  iiiidor  )l. 
•■i  and  nnder  5. 


Tolnl  under  5 


5  and  under  10 

10  and  under  20 

20  and  under  ZO 

30  and  under  40 

40  and  under  50 

50  and  under  GO 

fiO  and  under  70 

70  and  under  80 

80  and  under  90 

Over  90  and  not  stated 


DE.\TITS. 
TABLli     LV 


ICl 


1893. 


a?.2 
5.2 
5.3 


33.7 


4.5 

7.9 
8.0 
8.4 
8.9 
10.0 
8.9 
48 
1.0 


Total 100.0 


189-2.    1891. 


2i  0  :  22.6 
4.9  5  4 
4.0  I     4.6 


30.9      32.6 


2.4 

2.5 

4.8 

4.0 

8.3 

8.5 

82 

8.4 

8.0 

7.7 

9.0 

9.2 

1890. 


22.6 
5.8 
5.7 


11.0  !  10.3 

I 

9.9  I  9.9 

G.3  5.6 

1.2  1.3 


100.0    100.0 


34.1 

3.2 
4.5 
8.4 
8.3 
7.5 
8.5 
9.3 
9.6 
55 
1.1 


100.0 


1889. 


21.0 
5.9 
5.4 


32.3 

36 
5.4 
8.3 
7.5 
7.9 
8.3 
9.8 
10.1 
5.6 
1.2 


100.0 


1888. 


19.3 
5.9 
6.6  j 


•« .... 


204 
5.6 

5.8 


318 

1 
31.8 

4.2 

3.5 

5.7; 

51 

9.0, 

8.7 

7.5 

7.9 

7.9 

7.5 

8.4 

8.5 

9.5 

9.7 

90 

99 

5.6 

5.9 

1.4 

1.5 

100  0 

1 

100.0 

•s 


»,  00 


18.9 
7.6 

8.4' 


«  ~  c 

17.8 
8.8 


34.9     I      3.V3 


5.0 

5.8  I 

9.2  j 

7.8  j 

6.9  ; 

7.2 
8.2 

8.8       ; 

5.1 
1.1  I 


100.0 


6  0 

9(; 

8.4 
7.3 
7.0 

7  0 
7.2 
5.1 
1.1 

100.0 


Compared  willi  the  average  of  30  years,  ending  vvilli  1882,  the  aver- 
age proportion  of  the  mortality  of  ciiildren  under  one  year  of  age, 
during  tlie  last  eight  years,  was  2.3  per  cent.,  or  aliout  23  in  every  one 
thousand  deaths  more  than  the  average  in  the  longer  period. 

Compared  with  the  previous  year  the  proportion  of  decedents,  in 
1893,  under  one  year  of  age,  was  more  than  1.2  in  every  one  hundred 
larger. 

There  was  a  decrease  of  percentage  in  the  age  periods  above  fifty 
years. 

The  following  Table  will  present  the  varying  proportions  of  deaths 
to  whole  number  of  deaths,  in  four  different  periods  of  life,  from  50 
years  of  age  to  90  years,  grouped  in  three  periods  of  averages  of  ten 
years  each,  and  one  period  comprising  the  ten  years,  1883-1892,  and 
in  1893  : 
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Table  LVI. 


Age  of  Decedents. 

1st  Decade, 

1852-186-2. 

2d  Decade, 

1863-I87a. 

3d  Decade, 

1873-1882. 

4th  Decade, 

1883-1892. 

1893. 

50  to  GO  

(jO  to  70     

e  7  per  cent. 
6  0 

7.3        " 
4  6 

7.3  per  cent. 

8.3 
8  4 

7.2  per  cent. 

8.2 
8.8 
5.1 

8  5  per  cent. 

9.7 

9.9 

8.9  per  cent. 
100 

70  to  SO 

80  to  'JO 

8.9 
4.8 

COLORED     DECEDENTS. 


There  were  250  deaths  of  persons  of  color  during  1893. 
The  towns  from  which  they  were  returned  and  number  in  each  were 
as  follows  : 


Providence  City 

Newport  City 

Cranston  (Slate  Institutions). 

Bristol 

Covent 


itry 


East  Greenwich. . 

Warwick 

Jamestown 

Little  Conipton . . 
New  Shoreham  . , 
East  Providence 
Johnston 


Lincoln. 


Pawt'jcl<et 
Scituatc 


Smlthfleld 

Woonsocket 

Uopkinton 

NarraganMclt 

North  Kinf^Htowri. 
South  KiiiK^fowii 
WcHterly 


147 

35 

15 

4 

1 


Total 200 

Seatfon. — The  deaths  in  tiie  dirfcrciit  monllis  wei'o  as  foMows  : 


ibo;3. 


DKATHS. 


in: 


Months.  Deaths. 

January 20 

February 17 

Marcli 27 


Months. 

April 

May 

June 


Deaths.  .Months.           Death;-. 

18       July 27 

20        Angtist 2.3 

19        September 22 


.Months.  Deaths 

October 23 

November 16 

December IS 


First  Quarter (14   ■     Second  (Quarter. ..  ..57        Third  Quarter 72        Fourth  Quarter. ..  ..57 

I  I 

First  six  months.  121;   Second  si.\  months,  12!);   Total,  2.50. 


Tlie  following  summary  will  show  the  proportion,  to  the  whole  esti- 
mated colored  population,  of  each  of  the  events  of  biith,  marriage  and 
death  of  colored  persons,  during  the  sixteen  years  from  1878  to  1893, 
inclusive  : 


1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


One  Birth 
in  every 

....3G.4..    . 

...39.0 

..  47.1.... 

...  -.H.S  .   . 


.36.8. 
33  4. 
,34.8. 
.30.7. 


.35.8. 


37.0. 
.38.7. 
.453. 

42.8. 
.40.0 

.38.0. 


One  Person 
married  in  every 

39.2.. 

51.4 

43.3 

39.2 


.44.5. 
.03.3. 
40  0. 
.51.7. 


.43.2. 
.38.9. 


.55.0. 

52.0. 

57.6. 
.41.2. 
.38  5. 

44  2. 


One  Death 
in  every 

40.2 

.  . . .  .37.3 
.  .44.0 
35.4 


.45.4 
.39.7 
.34.5 
.40.1 
.37.3 
.37.2 
.38.0 

40.0 
.41,0 

30.4 
.31.3 
.31.3 


In  every  one  thousand  of  the  colored  population  there  were,  in  1893, 


Of  Births. 
25.9  


Of  Persons  Married. 
22.0 


Of  Deaths. 
31.9 


The  following  exhibit  will  show  the  number  of  living  births,  mar- 
riages and  deaths  among  the  colored  poi)ulation  of  Rhode  Island,  dur- 
ing ten  years,  from  1861  to  1870,  inclusive;  10  years,  from  1871  to 
1880,  inclusive;  10  years,  from  1*881  to  1890,  iuclusive  ;  and  for  1891, 
1892  and  1893,  and  the  aggregate  of  the  same: 
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10  years,  1861-1870. 1,131  births .55"  marriages 1,153  deaths. 

10  years,  1871-1880.  • . .  l,t)15  births 705  marriages 1,573  deaths. 

10  years,  1831-1890 1,9.54  births. .    .  753  marriages 1,800  deaths. 

1891 173  births 95  marriages 204  deaths. 

1892 18-2  births (IS  marriages 236  deaths. 

1893 203  births 00  marriages 250  deaths. 

Tota).  .33  years 5,258  birllis 2,2ii7  marriages 5,27(i  deatlis. 

Duiiug  the  first  leu  j-ears  (1861-1870)  there  were  twenty-two  more 
deaths  than  births;  during  the  second  ten  (1871-1880)  forty-two  more 
births  than  deaths;  during  the  last  ten  years  (1881-1890)  ninety-four 
more  births  than  deatlis.  For  the  tliirty-two  years  previous  to  1893 
there  was  an  average  excess  of  less  than  one  birth  a  year  over  the 
deaths.  During  1891  the  number  of  births  was  31  less  than  the  num- 
ber of  deaths.  During  1892  the  number  of  births  was  54  less  than  tlie 
number  of  deaths.  In  1893  the  number  of  births  was  47  less  than  the 
number  of  deaths.     Still-born  not  included  with  birtlis  nor  deaths. 
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1893. J 


DEATHS. 
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CAUSES  OF  DEATH,  1893. 


The  statistics  of  the  causes  of  death  in  Rhode  Island,  in  1893,  may 
be  found  in  Tables  VII,  VIII,  IX  and  X.  The  whole  number  of  deaths, 
as  previously  stated,  was  7,440,  which  was  but  44  more  tlian  the  num- 
ber returned  in  1892,  and  820  more  than  the  number  reported  in  1891. 
The  number  of  which  the  cause  of  death  was  reported  was  7,372,  and 
the  number  of  whicli  the  cause  was  not  stated  was  68. 

The  following  Table  shows  the  number  of  deaths  in  1893,  in  each 
large  division  of  the  State,  and  the  number  and  proportion  in  each 
division  from  which  causes  were  reported  unknown  : 

Table  LVII. 


gs 

«  5 

Newport 
County 
Towns. 

Providence 
County 
Towns. 

o    . 

E  - 
■x  o 

a 

g 

a  . 

1 

s 

o 
o 
o 

2 

s 

I? 

N umbur  of  Deallis . 

228 

1 

578 
6 

144 
8 

1,635 
21 

307 
1 

370 

599 
13 

3,141 
14 

434 
4 

7,440 
OS 

Cause  not  stated 

One  in 

226 

96 

18 

78 

307 

46 

234 

109 

109 

i:n 
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Table  LVIIl. 

Propor/ioii  of  Deaths  reported  tritJi  "Ca</6-f   Unknown''''   in  eacli 

Division  of  the  State,  for  a  period  of  thirty-nine  years, 

from  ISoo  to  1803,  'inclusive. 


YEARS. 


1855-1859,  One  in  every. . 
18(J0-ld(jl,  One  in  every. 

One  in  every. . 

One  in  every.. 


State  Divisions. 


1S65-1SG9, 
1370-187-J, 


1875,  One 
ISrO,  One 

1877,  One 

1878,  One 

1879,  One 
1875-187!), 


in  every 

in  every 

in  every 

in  every 

in  every 

One  in  every. 


1880,  One  in  every 21.9 

1881,  One  in  every 204  0 

1882,  One  in  every 87.6 

1883,  One  in  every 4U.4 

1884,.  One  in  every 100.0 

1880-1884,  One  in  every 


19 

2.') 

GO.  2 

43.7 

55.0 
11.5 
201.0 
32.1 
16.6 
63.2 


1885,  One 

1886,  One 

1887,  One 
18S8,  One 
1889.  One 
1885-1889, 

1800,  One 
1891,  One 
18{«,  One 
1893,  One 


in  every 

In  every 

in  every 

in  every 

In  every 

One  in  every 


80.8 

185.0 
110.5 
312.0 
251.0 
208.0 
493.5 


10.6 

12.6 

27.5 

7.4 

r.9 

17.7 
7.4 
9.2 
9.9 

23.5 
13.0 
11.0 
15.9 
40  0 
20.8 

855.0 
192  5 
843.0 
408.0 
152.0 


389.0 


in  every, 
in  every, 
in  every 
in  every. 


•J2H  0  I    n((.3 


l^o 


15.4 

17.8 

28.7 

16.2 

15.6 
18.5 
9.7 
9.0 
12.4 
13.0 

13.5 
11.2 
10.9 
15.0 
81.6 
26.4 

137.0 
86.0 
73.5 
152,7 
221.0 
134.0 


230.0 

698.0 

5910 

64  2 


0} 

Sn 

>   3 
O  O 


•?3 


5.8      34.3 


8.4 
7.1 
10.8 

13.7 
9.9 

11.9 

13.7 
9.5 

11.7 

10.5 
7.3 
10.6 
15,3 
91.7 
27.1 

45.6 

87.0 

782.6 

164.3 

176.7 


35.3 

58.8 

84.6 

91.2 
124.3 
323.0 
124.2 
225.1 
177.6 

122.3 
143.0 
187.0 
392  8 
372.1 
24.3.4 

309.1 
195.1 
264.0 
293,8 
120.0 


251.2 

230  4 

109.0 

■190.0 

159.0 

175.0 

240.01 

2120 

70.2 

224.0 

25.1 

21.3 

19.0 

11.9 
23.8 
16.0 
21.7 
8.6 
16.2 

17.8 
6.5 
7.7 
17.0 
94  0 
28.6 

52  3 
55.2 
351.0 
368.0 
.338.0 
233.0 

1.59.0 
154.0 
184.0 
307.0 


14.7 

14.0 

19.2 

20.9 
19.3 
23.2 
21.1 
17.6 
20.4 

20.7 
14.4 
18.8 
28  4 
122.4 
40.9 

91.3 
113.7 
333  7 
235.7 
100.0 
168.8 

161,0 
194,0 
264.0 
109.0 


111.1 

68.0 

71.4 

53.1 

47.8 
45.8 
43.1 
47.4 
56.8 
49.0 

48.3 
69.4 
63.2 
36.2 
8.3 
24.5 

10.9 
7.9 
3.0 
4.3 
6.2 
64 

6.2 
5.1 
3,8 
91 
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From  pneumonia  there  was  an  increase  of  121  deaths  over  that  of  the 
previous  year,  or  about  18.5  per  cent.  The  fatality  from  pneumonia 
has  been  slowly  increasing,  in  proportion  to  whole  number  of  deaths, 
for  the  last  twenty  years. 

The  number  of  deaths  from  consumption,  in  1893,  was  37  less  than 
in  the  previous  year. 

From  cholera  infantum  there  was  a  decrease  of  30  deaths  from  1892, 
but  the  tendency  for  the  previous  fifteen  years  has  been  toward  a  con- 
siderably increased  proportion. 

Diseases  of  the  heart  have  also  been  on  the  increase  as  causes  of  death, 
for  fifteen  years  and  more,  the  mortality  in  1893  being  the  largest  ever 
recorded  in  this  State. 

There  was  a  decrease  of  73  deaths  from  old  age  in  1893. 

During  the  last  fifteen  years,  apoplexy,  bronchitis,  and  kidney  dis- 
eases have,  as  well  as  those  mentioned  above,  increased  in  proportion 
as  causes  of  death,  and  typhoid  fever,  diarrhoea  and  dysentery  iiave 
decreased. 
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COMPARATIVE   STATISTICS 


COMMENTS. 


Tiiere  have  been  presented  in  the  preceding  pages,  numerically  and  in 
tabular  form,  tlie  different  causes  of  death  in  Rhode  Island,  in  1893, 
with  various  summaries  and  illustrations.  In  Tables  VII  and  VIII  they 
were  presented  at  considerable  length,  in  various  specific  terms;  in 
Table  IX  more  or  less  grouped  in  a  general  nosological  arrangement; 
and  in  Table  X  the  same  for  a  period  of  forty-one  years. 

In  Table  VII  the  number  of  deaths  from  each  cause  and  of  each  sex 
is  shown,  for  each  month  in  the  year,  and  the  parevtage  of  the  dece- 
dents from  each  cause  during  the  year. 

In  Table  VIII  the  number  of  decedents  of  each  sex  from  each  cause, 
in  the  different  periods  of  life,  is  given. 

In  Table  IX,  with  tlie  classification  and  percentage  of  causes  of  death, 
the  number  of  each  general  cause,  in  each  division  of  larger  population, 
is  given. 

In  Table  X  a  nosological  summary  of  causes  of  death  for  the  whole 
State,  in  each  of  forty-one  years,  is  given. 

Table  LX  is  a  compend  in  part  of  Tables  VII,  VIII  and  IX,  pre- 
viously alluded  to,  and  contains  the  particulars  of  the  most  important 
causes  of  death  in  1893,  and  comprises  the  principal  causes  which  will 
be  commented  upon  in  the  following  i)ages  : 
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ITG  FOKTY-FIKST    KEGISTRATIOX    KEPOKT.  [181»3. 

DEATHS    FROM    ACCIDENTS. 

The  number  of  deaths  from  accidental  causes  of  all  kinds,  reported 
in  Rhode  Island,  in  1893,  was  264.  This  number  is  45  less  than  dur- 
ing 1892. 

Among  the  264  deaths  from  accident  there  were  14  from  asphyxia  ; 
26  from  burns  and  scalds  ;  47  from  drowning  ;  25  from  falls  ;  25  from 
fractures  and  contusions  of  various  kinds;  14  from  poison;  39  from 
accidents  of  various  forms  on  railroads  ;  and  74  from  numerous  other 
accidental  circumstances. 

Of  the  whole  number  of  deaths  b}'  accident  195  were  males  and  69 
were  females;  88  were  of  native,  and  176  were  of  foreign  parentage. 

Of  the  sexes  the  proportion  was  73.86  per  cent,  of  male  decedents 
to  26.13  per  cent,  of  female  decedents. 

Of  parentage,  67  percent,  was  of  foreign,  and  33  per  cent,  of  native. 

The  number  of  deaths  in  each  division  of  the  year  was  as  follows  : 

First  Quarter tiS       TliirdQiiarter CO 

Second  Quarter 63        Fourth  tiuarter 68 


First  half ...    .     137        Second  lialf .137 

Whole  Year  304 

In  regard  to  periods  of  life,  the  decedents  from  accidental  causes 
were  divided  as  follows  :  Under  5  years,  61  ;  5  and  under  10,  10 ;  be- 
tween 10  and  20,  29  ;  between  20  and  40,  75  ;  between  40  and  60,  52  ; 
over  60,  34;  and  3,  age  not  stated. 

In  regard  to  sectional  divisions  of  the  State,  9  of  the  deaths  from 
accidental  causes  were  in  Bristol  county  ;  21  in  Kent  county  ;  21  in 
Newport  county  ;  12  in  Washington  county,  and  201  in  Providence 
county. 

The  whole  number  of  deaths  from  accidental  causes,  in  1893,  in 
proportion  to  the  lohole  number  of  deaths  in  the  State,  was  about  35  in 
everyone  thousand.  The  number  in  proportion  to  the  v/hola  population 
was  .69  in  every  one  thousand. 

Of  tlie  74  various  accidents,  there  was  one  caused  by  being  run  over 
by  electric  car,  one  from  electric  liglit  current.  Of  the  deaths  by  as- 
l>hyxia,  one  was  from  caving  in  of  bank,  four  by  smoke,  two  were 
infants  being  overlaid  in  bed.  Of  deaths  from  poisoning,  three  were 
from  overdose  of  medicine,  one  being  "  Arnohl's  IJalsam,"  and  another 
'••  RiisseirH  White  Drops." 

In  the  following  Table  may  be  found  the  number,  sex,  parentage 
and  locality  of  mortality  from  accidents,  for  twenty-nine  years,  ending 
December  31,  1893: 
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APOPLEXY    AND    PARALYSIS. 

There  were  407  deaths  from  apoplexy  and  paralysis  in  Khode  Islaud, 
in  1893,  according  to  the  returns.  The  numl)er  reported  is  45  more 
than  in  the  year  1892. 

The  whole  number  of  deaths  from  these  two  causes  represents  5.47 
per  cent,  of  all  cav.ses,  and  a  proportion  of  1.07  to  every  one  thousand 
of  the  population. 

Of  the  sexes,  there  were  206  males  and  201  females. 

Of  parentage,  227  were  of  native  parentage,  and  180  of  foieign. 

As  observed  in  previous  reports,  the  older  native  population  has 
steadily  been,  in  a  very  large  proportion,  more  prone  to  apoplexy  than 
the  foreign,  or  the  children  of  the  foreign  population. 

It  will  be  observed  that  the  proportion  of  deaths  from  apoplexy  and 
paralysis,  to  the  whole  mortality  from  all  causes,  has  steadily  increased 
from  about  three  and  one-half  per  cent.,  during  the  first  quinquennial 
(1865-1869),  to  nearly  five  and  one-half  per  cent,  during  the  quin- 
quennial 1885-1889. 

The  following  Table  will  present  the  sex,  parental  and  local  relations 
of  apoplexy  and  paralysis,  as  causes  of  death,  during  the  last  twenty- 
nine  years  :  (Providence  city  not  included  in  the  Providence  county 
statement.) 
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Table   LXIII. 

Mortality  in  the  State  from  Apoplexy  and  Paralysis,  1865  to  1893, 

inclusive. 
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Ages  of  Decedents  from  Apoplexi/  and  Paralysis,  in  each  ofihe  last 

iiuenty-nine  years. 
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45 
49 
61 

22 
23 
22 

1870 

1877 

1878 

4 

2 

7 

14 

41 

40 

53 

26 

1879 

4 

6 

11 

18 

27 

57 

59 

38 

1880  

1 

1 

2 

7 

8 
11 

18 
20 

21 
36 

59 
55 

70 
70 

34 
42 

1881 

1882 

4 

5 

14 

28 

41 

57 

77 

38 

8 
10 
8 

4 
7 
5 

11 
16 

7 

19 
21 
25 

45 
32 
29 

56 
68 
76 

83 
95 
94 

49 
45 
44 

1884 

1885 

1886 

7 

8 

10 

25 

52 

65 

112 

61 

3 

1887 

12 

6 

13. 

26 

SO 

90 

96 

35 

1888 

10 

4 

18 

29 

61 

85 

100 

60 

1889 

6 

6 

11 

36 

45 

87 

92 

39 

1890 

7 
4 

5 
6 

13 
15 

29 
24 

52 
61 

84 

88 

100 
90 

50 
47 

1891 

1892 

8 
13 

6 
6 

17 
19 

40 
46 

60 
62 

91 
110 

95 
106 

49 
43 

ISO 

115 

283 

575 

971 

1,617 

1,918 

918 

25 
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BRAIN    DISEASES. 

The  number  of  decedents  from  diseases  of  the  brain  proper,  for  1893, 
was  257. 

This  number  represents  3.46  per  cent,  of  all  causefi,  and  a  proportion 
of  .66  to  every  one  thousand  of  the  whole  i^opulation. 

Of  the  257  decedents,  139  were  males,  and  118  were  females, 

In  regard  to  parentage,  116  were  of  native,  and  141  of  foreign  pa- 
rentage. 

The  deaths  in  the  different  seasons  of  the  j'ear  were  as  follows : 

First  Quarter 77        Third  Quarter  74 

Second  Quarter .  59        Fourth  Quarter 47 


136        Last  half 121 

Whole  Year  2(14 


Brain  diseases  occur  largely'  in  children.  Of  the  257  decedents  from 
those  causes,  in  1893,  138  and  more  than  one-half  were  under  five  years 
of  age,  and  29  were  from  five  to  ten  years  of  age. 

The  following  Table  will  present  the  statistics  of  mortality  from  dis- 
eases of  the  l)rain,  for  twenty-nine  years: 


18!J;3. 
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Table  LXV. 


MorhiUty  in  the  f^tafe  from  Brain  Diseases,  wifli  tJie  J^ercenlayf' 

Sex,  Parentage,  and  Local itij  fur  twenty-nine  years, 

from  1865  to  1893,  inclusive. 


YEARS. 


a    3 


. 

2 

a,  1 

1803-1869. 

444 

2  86 

1870-1874 

584 

2.99 

1875  

118 
150 

2.73 
3.64 

1870  

1877 

160 
142 
163 

3.59 
3.19 
3.65 

1878  

1870  

1875-1879 

733 

3.36 

i 

1880 

164 

3.39  j 

1881  

186 

3.69] 

1883 

181 

3.50' 

1883 

187 

3.64 

1884 

148 

2.88 

1880-1884 

866 

3.40 

1885  

189 

3.51 

1886  

182 

3.09  I 

1887 

203 

3.21 

1888 

212 

3.21 

1889  

189 

.3.58! 

1885-188!t.  .  .. 

976 

8.8a 

1890 

217 

8.18 

1891 

222 

8.36 

1892 

246 

257 

3.33 
3.46' 

1893  

Total,  29  years. 

4,M4 

,  3.59 

PARBNTAQE, 


DlVIStDNB   OF   THE   STATE. 


a  i 

2 

••^ 

fa  1 

243       201 


317 


400 


531 


55 


77 


443 


444 


249 


95 


Brisiol 
County. 

l| 

Mo 

o 

2r 

S  o 

J'  ^ 
2  = 
">  s 
o  o 

a) 

a. 

a 
o  . 

.5  a 

1^ 

17 

23 

37 

128 

209 

30 

1» 

31 

44 

168 

814 

14 

3 

6 

5 

30 

65 

9 

8 

11 

7 

39 

85 

^ 

3 

7 

11 

49 

86 

5 

1 

13 

12 

46 

68 

3 

3 

13 

15 

51 

75 

« 

13 

50 

50 

214 

378 

28 

3 

6 

12 

66 

81 

6 

7 

11 

14 

68 

91 

5 

4 

10 

10, 

71 

80 

6 

8 

14 

15 

52 

94 

4 

4 

9 

8 

41 

83 

3 

26 

50 

59 

278 

429 

24 

2 

11 

20 

53 

,  100 

3 

4 

14 

13 

69 

78 

4 

8 

9 

14 

75 

95 

2 

4 

19 

12 

76 

90 

11 

5 
28 

12 

17 

72 

78 

5 

65 

76 

345 

441 

25 

7 

13 

17 

90 

86 

5 

8 

19 

19 

98 

78 

5 

8 

22 

27 

96 

88 

10 

1 

12 

17 

23 

100 

98 

7 

Total,  29  years,  i  4,W4  .    3.59      2,477  I  2,067    ,  2,423  j  2,121  ,  ,    127  i    290  i    352  1  1,512  ,  2,115  1      148 


*  Providence  ciiy  not  included. 
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BRONCHITIS. 

The  number  of  decedents,  in  1893,  whose  deaths  were  reported  as 
having  been  caused  bj^  bronchitis,  was  315.  This  is  a  larger  number 
than  was  ever  returned  in  a  single  year,  and  is  69  more  than  in  1892. 

This  number  represents  4.24  per  cent,  of  all  causes,  and  a  proportion 
of  .83  to  ever}'  one  thousand  of  the  population. 

Of  the  315  decedents,  164  were  males,  and  151  were  females;  or  at 
the  rate  of  100  males  to  each  92  females. 

In  relation  to  parentage,  105  were  of  native,  and  210  of  foreign  pa- 
rentage. 

In  regard  to  age,  158  of  the  decedents  were  under  5  years  of  age,  9 
were  between  5  and  20  years,  16  between  20  and  40  years,  44  between 
40  and  60  years,  and  of  the  remaining  88  decedents  above  60  years  of 
age,  there  were  28  deaths  from  chronic  bronchitis. 

During  the  first  four  months  of  the  year  the  decedents  from  bron- 
chitis numbered  160  ;  during  the  last  four  months  the  number  was  84. 

The  very  large  increase  in  the  proportionate  mortality  from  bron- 
chitis, during  the  last  twenty  years,  will  scarcely  fail  to  be  noticed  in 
.Table  LXVI. 

The  following  Table  will  show  various  facts  in  relation  to  the  mor- 
tality from  bronchitis,  for  twenty-nine  years  : 
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Table   LXV^I. 

Mortalitii  in  the  State  from  Bronchitis,  tn-eulij-niiut  ijtius,  ISGG  to 

1893,  inclusive. 


1 
P 

o 

o 

Si 

a 

a 
83 

t 
5 

£  i 

1 

8BX.    1 

_  1 

1 

PABENTAOB. 

DIVISIONS  OF 
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YEARS. 

1^ 

g 

a 

•  6 

>■ 

"5 

"S 

o 

SI 

Wo 
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3  ^   1 
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Pi 

c 
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1865-1869 

.53 

33 

50 

42 

40 

2 

4 

9 

21 

44  { 

2 

1870   

26 
24 

25 

.84 

.78 

.65  j 

15 
10 
10 

11 
14 

15  1 

11 
11 
11 

15 

i 
13 

14 

8 
5 
6 

17 
17 
16 

1871  

1 

1872 

1873 

27 

.64 

12 

15  1 

11 

16 

7 

18 

1 

1874 

39 

.96 

22 

17  1 

12 

27 

6 

32 

1 

1870-1874 

141 

.72' 

69 

72  1 

56 

85 

1 

2 

32 

100 

2 

1875  

57 
57 
69 

1.39 
1.46 
1.62 

32 
23 
32 

25 
34 
37 

29 
26 
35 

28 
31 
34 

1 

2 

1 

1 

21 
22 

33 
46 
44 

., 

1876  

2 

1877 

1878 

80 

1.89 

30 

50 

37 

43 

1 

2 

6 

22 

48 

1 

1879 

62 

,.« 

81 

31 

31 

31 

1 

1 

5 

21 

34 

1875-1879 

325 

1,49  1 

148 

177  1 

1  158 

167 

3 

6 

13 

93 

205 

5 

1880 

91 

1.86 

49 

42  i 

I   44 

47 

1 

6 

6 

21 

56 

1 

1881  

84 
100 

.67 
1.27 

48 
39 

36  i 

1 
61  : 

*   39 
47 

45 
53 

1 
3 

1 
2 

2 
6 

25 
25 

53 
60 

2 

1883  

4 

18S3 

111 

2.10 

56 

55 

51 

60 

5 

2 

3 

42 

57 

2 

1884  

118 
504 

2.29 
1.98 

58 

60 

\      40 

78  1 

6 

8 

42 

62 

1880-1884 

250 

254 

Z-iX 

283 

16 

11 

25 

155 

288 

9 

1885 

168 

3.08 

82 

86 

;   91 

77 

5 

3 

13 

71 

76 

1886 

174 

2.96 

75 

99 

81 

93 

3 

4 

9 

74 

83 

1 

1887 

176 

2.77 

90 

86 

60 

116 

3 

6 

19 

63 

84 

1 

1888  

228 
260 

1,006 

3.45 
4.20 
3.30 

105 
128 

132 

79 
90 

149 
170 

3 
4 

4 
8 

17 
18 

110 
109 

88 
110 

0 

1889 

11 

1885-1889 

480 

526 

401 

605 

18 

25 

76 

437 

441 

10 

ISPO  

275 

4.01 

1 

140 

135 

116 

159 

5 

4 

15 

107 

138 

K 

IS'.ll  

247 

3.T4 

108 

139 

95 

152 

13 

15 

21 

85 

111 

i 

ISO:.'  

308 

.  4.16 

147 

161 

117 

191 

5 

15 

21 

130 

130 

7 

18U3  

315 

;  4.24 

164 

151 

105 

210 

4 

9 

81 

«0 

126 

•' 

*  Not  inclnding  Providence  city. 
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CANCER. 

There  were  205  decedeuts,  in  1893,  whose  deaths  were  caused  by 
cancer,  according  to  the  returns.  The  term  cancer  includes  all  the 
various  kinds,  and  in  whatever  place  located. 

This  number  represents  2.75  per  cent,  of  all  causes,  and  a  proportion 
of  .54  to  ever}'  one  thousand  of  the  po2mlation. 

The  varieties  of  cancer,  as  reported,  may  be  found  in  Tables  VII  and 
VIII,  on  pages  21,  22,  35  and  36.  They  are  classed  in  Table  IX  as 
follows  :  Cancer  in  various  localities,  or  cancer  (various),  68  ;  cancer  of 
the  breast,  27  ;  of  the  liver,  27  ;  of  the  stomach,  41  ;  of  the  uterus,  42. 

In  1893  the  deaths  from  cancer,  in  the  several  divisions  of  the  year, 
were  as  follows  : 

First  Quarter 54       Third  Quarter ...  48 

Second  Quarter 55        Fourth  Quarter 48 

First  half.. 109       Last  half 96 

Whole  Year 205 

Sex. — Of  the  205  decedents  from  cancer,  54  were  males  and  151  were 
females;  or  26  males  and  74  females  in  every  100. 

Parentage. — There  were  124  of  native  parentage,  and  81  of  foreign. 

The  following  Table  will  show  the  facts  of  mortality  from  cancer,  in 
relation  to  sex,  parentage  and  locality,  for  twenty-nine  years : 
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Table  LXVII. 
Mortality  in  the  State  from  Cancer,  1865  to  1893^  inclusive. 
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19 
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25 

53 
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47 
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19 

5 

12 

7 

8 
5 

25 
25 
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25 

3 

1871 

4 

1872 
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2.53 

26 

45 

69 
61 
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76 

29 
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4 
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6 
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12 

21 
32 
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44 

4 

1873 

8 

1874 

87 

2.13 

23 

64 

67 

20 

4 

6 

12 

46 

24 
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38 

3 
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2.23 
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17 

38 
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22 

1875 

95 

2.31 

24 
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62 

33 

3 

6 

7 

25 

49 

5 
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29 
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87 

34 
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6 
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9 
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37 
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2.82 

38 

81 

79 
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2.96 

39 

86  ' 

70 

55 

9 

6 

9 

28 

66 

7 

1875-1879 

580 
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2.75 

40 

92 

82 

50 

5 

15 

9 

43 

52 

8 

1883 

169 
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76 
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2.76 

54 

151 
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81 

6 

15 

17 

56 

92 

19 

•  Not  including  Providence  city. 
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CHILD-BIRTH. 

Ucder  Ibe  head  of  "  Cbild-biith"  are  included,  in  this  connectiou, 
piieipeial  fever,  puerperal  convulsions,  and  whatever  causes  of  death 
that  may  have  occurred  as  the  direct  result  of  child-birth,  or  parturi- 
tion. 

The  number  reported  in  1893  was  57,  28  of  which  were  from  the 
immediate  effects  of  child-birth,  including  metritis,  hemorrhage,  rupture 
of  uterus,  &c. ,  6  from  peritonitis,  3  from  puerperal  convulsions,  7  from 
puerperal  fever,  8  from  septicaemia,  and  5  from  other  causes. 

Of  the  whole  number,  23  were  of  native  and  34  of  foreign  parentage. 

This  number  represents  .76  per  cent,  of  all  causes,  and  a  proportion 
of  .07  to  every  one  thousand  of  the  ijoindation. 

The  proportion  of  deaths  from  child-birth  had  largely  decreased,  dur- 
ing ihe  last  ten  years  previous  to  1892,  but  in  1892  there  was  an  increase 
of  over  100  per  cent.  There  were  18  less  deaths  from  child-birth  in 
1893  than  in  1892. 

The  following  Table  will  present  the  various  relations  in  regard  to 
the  mortality  from  child-birth,  for  twenty-nine  years,  1865-1893  : 
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Table   LXVIII. 
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tn:t)dij-nine  years,  from  1805  to  1893,  inclusive. 


YEARS. 


1805-1809. 

1870-1874. 

1875  

187(3  ..    .. 

1877 

1878 

1879.   ..    . 
1875-1879. 


1880  ...    . 

1881 

1882 

1883 

1884 

1880-lSai 


1885  ..    .. 
1880 

1887 

1888 

1889  

1885-188!!. 


1890. 
1891. 
1892. 
1893 


. 

PARENTAGE 

! 

DIVISIONS   OF 

THE 

STATE 

a)._ 

u 

15  «- 

d 
S 

1.00 

1 

i 

!     « 

£ 
o 
fa 

5  9 

sg 

Wo 
o 

1 
oi. 

S  S 
»0 

p 

c   . 

o   . 

145 

86 

.!  ' 

8 

12 

58 

51 

9 

230 

1.19 

104 

12G 

6 

1 

15 

17 

77 

96 

19 

53 

130 

26 

27 

i         1 

6 

i 

10 

31 

4 

48 

1.24 

21 

87 

3 

1 

18 

23 

3 

4fi 

1.09 

18 

28 

4 

3 

5 

17 

17 

43 

1.01 

23 

20 

3 

4 

3 

9 

21 

4 

43 

1.02 

21 

22 

1 

7 

2 

6 

28 

4 

233 

1.13 

1    lUO 

124 

11 

20 

12 

60 

115 

15 

51 

1.11 

23 

28 

4 

4 

3 

10 

27 

3 

CO 

1 

1.28 

26 

.34 

i        1 

1 

3 

22 

29 

4 

50 

1.03 

18 

32 

5 

1 

16 

87 

1 

58 

1.10 

26 

32 

i        1 

5 

9 

14 

27 

2 

47 

M 

;      17 

30 

1 

8 

3 

19 

18 

4 

266 

109 

,    110 

156 

1        6 

18 

19 

81 

128 

14 

47 

.87 

21 

^6 

3 

4 

15 

24 

1 

41 

.70 

17 

24 

! 

4 

4 

15 

17 

1 

53 

.71 

15 

36 

I 

5 

4 

18 

26 

51 

.77 

13 

88 

8 

25 

20 

3 

41 

.65 

14 

27 

1 

5 

2 

16 

13 

4 

283 

.74 

j      80 

158 

1            1 

20 

14 

89 

100 

9 

41 

.58 

12 

29 

!       8 

4 

4 

10 

17 

3 

32 

.35 

8 

24 

3 

8 

19 

2 

75 

1.01 

29 

46 

1      1 

9 

3 

24 

29 

9 

57 

.76 

1      S3 

1 

84 

1 

1 

i 

5 

4 

15 

29 

4 

1,813 

1 
.091 

1    584 

778 

1 

;  86 

102 

85 

422 

684 

84 

*  Not  iiicluding  Providence  city. 
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CHOLERA    INFAKTU.M. 

The  number  of  deaths  fiom  cholera  infantum,  according  to  the  re- 
turns for  1894,  was  603. 

This  number  represents  8.10  per  cent,  of  deaths  from  all  causes,  and 
a  proportion  of  1.59  to  every  one  thousand  of  the  po^mlation. 

Of  the  603  decedents,  324  were  males,  and  279  were  females. 

Of  parentage,  186  were  of  native,  and  417  of  foieign  parentage;  or 
about  224  of  foreign  to  every  100  of  native  parentage. 

The  mortality  from  cholera  infantum,  during  1893,  was  about  4.7  per 
cent,  less  than  during  the  year  1892. 

As  may  be  seen  on  the  following  page,  the  number  of  decedents  from 
cholera  infantum,  during  the  tvrenty-nine  years  from  1865  to  1893,  in- 
clusive, was  8,776. 

The  pioportion  to  total  mortality,  for  the  period  of  twenty-nine  years, 
was  nearly  7  percent.  For  1889  the  proportion  was  6.8  percent.  ;  for 
1890,  8.4  per  cent.  ;  for  1891,  8.2  per  cent.  ;  for  1892,  8.5  per  cent.  ; 
and  for  1893,  8.1  per  cent. 

There  were  110  males  to  every  100  females  among  the  decedents 
during  the  twenty-nine  years;  and  149  decedents  of  foreign  parentage 
to  every  100  of  native,  during  the  same  period. 

The  following  Table  shows  the  whole  number  of  reported  deaths 
from  cholera  infantum  ;  the  sex  and  parentage  of  the  decedents ;  and 
the  number  in  each  of  the  larger  divisions  of  the  State,  in  each  of  the 
last  twenty-nine  years  :  It  will  be  observed  that  the  percentage  of 
deaths  from  all  causes  has  greatly  increased  in  the  last  four  years. 
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Table  LXIX. 
Mortality  in  the  State  from  Cholera  Infantum^  I860  to  1893,  inclusive. 


YEARS. 


5  yrs,  1865-1869 

1870 

1871 

1872  

1873 

1874 

1870-1874  

1875 

1876  

1877  

1878  

1879 

1875-1879 

1880  

1881 

1882 

1883 

1884 

1880-1884 

1885 

1886  

1887 

1888 

1889 

1885-1889 

1890 

1891 

1892 

1893 


213 
172 
391 
285 
265 


1,326 

318 
250 
259 
168 
161 


1,156 

247 
240 
325 
242 
325 
1,379 

279 
377 
355 
467 
396 


1,874 

582 
546 
633 
603 


Total,  29  years  .  ]  8,776   6.98  4.588 


Ph 
4.10 

6.13 
4.82 
8.71 
6.19 
5.86 
6.43 

6.97 
5.75 
5.52 
3.58 
3.43 


3.03 

5.12 
4.54 
6.10 
4.37 
6.00 


5.16 

4.92 
6.14 
5.36 
6.78 
6.01 


5.87 

8.01 
7.92 
8.18 
8.10 


360 

106 
85 
195 
148 
140 


674 

156 
131 
139 
96 


610 

123 
130 
173 
124 
177 


727 

150 
179 
200 
239 
209 


977 


886 
824 


317 

107 
87 
196 
137 
125 


FABBNTAGE. 


652 

162 
119 
120 
72 


546 

124 
110 
152 
118 
148 
652 

129 
198 
155 
228 
187 
897 

.300 
248 
297 
279 


318 

95 
82 
167 
165 
115 


624 

155 
105 
96 
73 
71 


109 
102 
133 
104 
139 


587 

128 
148 
145 
184 
182 


732 

202 
170 
210 
186 


4.188  8,529 


359 

118 
90 
224 
120 
150 


702 

163 
145 
163 
95 
90 


DIVISIONS  OP  THE  STATE. 


JS  O 


500       656 


138 
138 
192 
138 
186 


792 

151 
284 
210 
283 
264 


1,142 

380 
8?6 
428 

417 


5,24 


F3 


S5 

fcdo  ,  «... 


36 


11 
22 
11 
7 
12 
63 

23 
29 
16 
35 
32 
135 

57 
68 
77 
82 


47 


15  I  13 
12  j  12 

16  I  21 
14  I  16 
12  ;  5 


=•  5 
o  o 


224   281 


69 
59 
157 
120 
84 


114' 

88 
50 
48 
44 


M 


354   G5S       575 


489 

108 
68 
96 
64 
51 

887 

93 
75 

132 
88 

114 


502 

133 
194 
160 
219 
199 


905 

245 
255 
881 
267 

3,555 


62 
151 


134 


539 

186 
124 
122 
71 
59 


512 

100 
102 
130 
108 
144 


584 

86 
120 
119 
149 
116 


690 

209 
137 
201 
183 


3,286  i      898 


♦  Not  including  Providence  city. 
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CONSUMPTION. 

The  decedents  from  consumption,  during  1893,  numbered  722.  Tlie 
number  is  37  less  than  in  the  precedmg  year. 

This  number  represents  9.72  percent,  of  all  causes,  and  a  proportion 
of  1.9  to  every  one  thousand  of  the  2)opidation. 

Sex. — Of  these  722  decedents  364  were  males,  and  358  were  females  ; 
being  about  102  female  decedents  to  every  100  male  decedents. 

For  the  period  of  twenty  years  (1865-1884),  there  were  one  luindred 
and  twenty  or  more  females  to  every  100  male  decedents  from  consump- 
tion, and  a  very  considerable  excess  every  year  since,  excepting  1890, 
1891  and  1893. 

Parentage. — There  were  230  decedents  of  native  parentage,  and  492 
of  foreign  ;  a  proportion  of  214  of  foreign  parentage  to  every  100  of 
native. 

Season. — The  largest  number  of  deaths  in  any  one  month,  86,  oc- 
curred in  March  ;  the  next  largest,  77,  in  April ;  the  smallest  number, 
48,  in  February  and  in  October. 

The  number  in  each  quarter  of  the  year  was  as  follows  : 

First  Quarter 195        Third  Quarter 170 

Second  Quarter 200        Fourth  Quarter 157 

First  half 395       Last  half 327 

VVliolc  iuiinl)er 722 

There  was  less  uniformity  of  the  number  of  deaths  in  each  quarter 
of  the  year  than  in  the  preceding  year. 

Ages. — During  1893,  of  the  722  decedents  from  consumption,  222 
were  between  the  ages  of  20  and  30;  and  172,  or  nearly  one-fourth, 
were  between  the  ages  of  30  and  40. 

In  order  to  show  more  concisely  the  relation  of  age  to  mortality  from 
consumption,  during  1893,  the  following  age  periods  and  numbers  are 
presented  : 

Under  10  yearf  of  age 37 

Between  10  and  20  years 82 

Uetween  20  and  30  years  i!22 

Between  30  and  40  years  ..  na 

Between  40  and  50  years 104 

Between  50  and  70  yearn ...     . .    7H 

Over  70  years,  and  not  stated 27 

Total 722 

The  following  Table  shows  the  total  deaths  from  all  reported  known 
causes,  with  the  number  and  percentage  of  deaths  from  ccMisuinption  of 
the  same,  in  each  of  the  large  divisions  of  the  Slate,  and  in  tiie  wh(jlc 
Slate,  in  each  of  the  last  seventeen  years ;  and  also  the  aggregate  for  a 
period  of  thirty  years,  from  1860  to  1889,  inclusive: 


CONSUMPTION. 


STATISTICS   BY  COUNTIES. 


i^xjiwiiBEifc    A.Mrr»    pe:rce:n^i:<a.g£:. 


THIRTY-THREE   YEARS. 


24 
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Table    LXXI. 

Mortality  in  the  State  from  Consumption,  with  tlie  Percentage  of  tlie 

^MioJe  Xumher  of  Deaths,  from  all  Causes,  and  the 

Sex,  Parentage  and  Locality  in  the  Aggregate 

of  Different  Periods,  1865-1893. 
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1865-1869 

2,690 

17.29 

1,244 

1,446 

1,575 

1,115 

116 

236 

'  233 

909 

1,004 

202 

1870-1874 

2,808 

14.43 

1,217 

1,591 

1,507 

1,301 

99 

216 

159 

924 

1,175 

170 

1875-1879... 7... 

.3,279 

15  04' 

1,436 

1,843 

1,499 

1,780 

106 

192 

195 

1,060 

1,473 

253 

1880-1884 

3,590 

14.16' 

1,597 

1,993 

1,399 

2,191 

120 

208 

239 

1,138 

1,725 

170 

1885 

781 
826 
710 

1449 
14.12 
11.19 

382 
382 
312 

399 
444 
398 

315 
308 
266 

466 
518 
444 

12 
23 
20 

45 
43 
34 

47 
57 
41 

273 
276 
246 

348 
368 
323 

56 

1886  

59 

1887 

46 

1888 

800 
727 

12.13 
11.61 

391 

356 

409 
371 

284 
239 

516 

488 

28 
20 

55 
45 

32 

37 

273 

257 

362 
315 

50 

1889 

53 

1885-1889 

3,844 

12.63 

1,823 

2,021 

1,412 

2,432 

103 

222 

214 

1,325 

1,716 

264 

1890 

852 

12.29 

422 

430 

280 

572 

31 

38 

51 

305 

894 

33 

1891 

740 
759 
722 

19,384 

11.18 
10.26 
9.72 

14.18 

380 
860 
864 

8,848 

860 
896 
358 

10,441 

248 
249 
230 

8,899 

492 
510 
492 

10,886 

17 
29 

18 

680 

47 
61 
55 

1,255 

51 
45 
35 

1,212 

236 
265 
259 

6,421 

847 
342 

328 

8,504 

42 

1892  

27 

1893     

27 

Total,  29  years. . 

1,268 

CONSUMi*TiON.      Proporlurih  of  Deaths  lo   J'opulatlon. 

The  proportion  of  dcatlis  from  consiimplion  to  the  population  in  the 
different  localities  in  the  State,  during  the  last  nine  years,  may  be  seen 
in  the  following  summaries  : 

♦  Not  iiidudinji  Providence  city. 


1893.] 
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19^ 


For  five  years,  1885  to  1889,  inclusive. 


Person?, 
One  Death  to  every. 

Bristol  County 609 

Kent  County 513 

Newport  County 717 

Providence  County*  412 

Providence  City 357 

Wasliinglon  County 435 

Whole  State 400 


In  every  1,000 
of  Population. 

1  64 

1.93 

1.40 

2.43 

2.61 

2.30 

2.51 


1890. 

Persons, 
One  Death  to  every 

BriPtol  County .368 

Kent  County 764 

Newport  County 560 

Providence  County  Towns 333 

Pawtucl<et 480 

Providence  City 335 

Woonsocket  285 

Washington  County 716 

Whole  State 410 


In  every  1 ,000 
of  Population. 

2.71 

1.42 

1.78 

3.00 

2.14 

3.00 

3.50 

I.'IO 

244 


1891. 

Persons, 
One  Death  to  every 

Bristol  County 684 or 

Kent  County 592 or 

Newport  County  572 or 

Providence  Coun ty  Towns 575 or 

Pawtucket 572 or 

Providence  City :J89 or 

Woonsocket 400..   or 

Washington  County. 583 or 

Whole  State 484 or 

*  Not  including  Providence  city. 


In  every  1,000 
of  Population. 

1.46 

1.69 

1.74 

1.73 

1.74 

2.57 

2..50 

1.71 

2.06 
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Persons, 
One  Death  to  every 

Bristol  County 400 , 

Kent  County 566 , 

Newport  County 652 

Providence  County  Towns 472 

Pawtucket 581 

Providence  City 413 

Woonsocket 447 . .   

Wasliington  County 895 

Whole  State 484 


In  every  1,000 
of  Population. 

2.50 

1.76 

1.53 

2  12 

1.72 

2.42 

2.23 

1.12 

2.07 


1893. 

Persons, 
One  Death  to  every 

Bristol  County 638 or. 

Kent  County  543 or. 

Newport  County 821 .or. 

Providence  County  Towns 501 or. 

Pawtucket 762 or . 

Providence  City 457 or. 

Woonsocket 414 or. 


In  every  1,000 
of  Population. 
1.57 

1.84 

1.22 

2.00 

1.31 

2.19 

2.42 


Washington  County 903 or 1.11 

Whole  State  526..    ..   or 1.90 

There  was  a  decrease  in  the  mortality  from  consutnption,  in  1893,  as 
compared  with  the  preceding  year,  not  only  in  numbers,  but  still  greater 
in  proportion  to  the  population. 

A  small  increase  was  returned  in  Kent  county  only. 


CROUP. 

There  were  50  decedents  from  crou|),  in  1893,  as  against  89  in  1892. 

Sex.  —  Of  the  .00  decedents  from  croup,  in  1893,  there  were  29  males 
and  21  females,  u  |)roportion  of  138  males  to  each  100  females,  which 
is  in  accordance  with  th(i  rule  of  previous  years,  in  which  there  has 
been  a  preponderance  of  males. 

Parentage.  —  I'licre  wcmc  13  decedents  of  native  parentage,  and  37 
of  foreign  parentage;,  'i'lie  proportions  were  in  the  ratio  of  285  of 
foreign  to  each  100  of  native  parentage. 
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Aye. — Tliore  were  18  of  the  fleeedents  under  one  year  of  age,  8  of 
one  year  and  under  two,  10  of  two  years  and  under  five.  G  between 
five  and  ten,  1  between  ten  and  fifteen,  1  between  twenty  and  thirty. 

Seasoyi. — 

First  Quarter 17       Third  Quarter 6 

Second  Quarter 8       Fourtli  Quarter 19 

First  half  25        Last  ha)f 25 

Whole  Year 50 

The  following  Table  will  exhibit  various  facts  in  relation  to  mortality 
from  croup  for  twenty-nine  years  : 
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Table    LXXII. 
Mortality  in  the  State  from  Croup,  from  1SG5  to  1S93,  inclusive. 
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1 
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SEX. 

1 

1 PARENTAGE. 

DIVISIONS  OF 

THE 

STATE. 

YEARS. 
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"3 

a 

fa 

141 

i 

15 

it 

Wo 
O 

5^ 

^  — 

a>  o 

u 

o  . 
■So 

1865-1869 

268 

1.73 

103 

165 

22 

14 

20 

102 

101 

9 

1870-1874 

324 

1.66 

174 

150  : 

146 

178 

12 

30 

10 

125 

140 

7 

1875 

96 
102 
95 

2.-33 
2.61 
2.83 

53 
50 
48 

4? 
52 
47 

43 
42 
34 

53 
60 
61 

3 
6 
3 

4 
1 

26 
26 
47 

56 
65 
40 

6 

1876  

4 

1877 

1878 

93 

2.20 

45 

48 

43 

50 

14 

3 

7 

25 

39 

5 

1879 

96 

2.28 

58 

38 

40 

56 

ti 

15 
27 

25 

43 

4 

1875-1879 

482 

2.21 

254 

228 

202 

280 

23 

21 

149 

243 

19 

1880  

66 

1.45 

32 

34 

1   27 

39 

3 

3 

4 

20 

30 

6 

1881 

101 

2.16 

45 

56 

38 

63 

2 

(i 

4 

38 

49 

2 

1882  

77 
71 

1.60 
1.40 

41 
32 

36 
39 

32 
33 

45 
38 

1 
1 

2 
0 

6 
4 

33 
25 

32 
35 

3 

1883 

1884 

80 

1.55 

40 

40 

32 

48 

2 

11 

4 

29 

34 

1880-1884 

.395 

1.56 

190 

205 

102 

233 

9 

28 

22 

145 

180 

11 

1885 

94 

1.74 

45 

49 

42 

52 

4 

8 

6 

46 

28 

2 

1880 

90 

1.53 

45 

45 

39 

51 

2 

18 

12 

24 

32 

2 

1887 

113 

1.79 

58 

65 

43 

70 

'■• 

12 

4 

43 

39 

6 

1888  

79 
80 

1.19 
1.28 

43 
37 

36 
43 

34 
24 

45 
56 

4 
3 

2 
15 
55 

7 
1 

34 
27 

27 
33 

5 

1889 

1 

1885-1889 

456 

1.50 

228 

228 

182 

274 

22 

.30 

174 

159 

16 

1890 

83 
67 

1.19 
1.46 

53 
40 

80 
27 

28 
17 

55 
50 

2 

1 

14 
11 

2 
11 

32 
27 

31 
16 

2 

1891 

1 

1892 

89 

1.20 

62 

87 

44 

45 

1 

10 

21 

21 

33 

3 

1893  

60 

.67 

29 

21 

18 

37 

4 

n 

3 

25 

7 

Total, 29  years.. 

2,214 

1.66 

1,147 

1,0«7 

1 

897 

1,817 

96 

194 

146 

800 

910 

68 

*  Not  including  Providence  city. 
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DIARRBCEA    AND    DYSENTERY. 

There  were  159  decedents  from  diarrhoea  and  dysentery  in  1893. 

This  number  represents  2.14  per  cent,  of  all  causes  and  a  proportion 
of  .42  to  every  1,000  of  the  population. 

Sex. — Of  the  159,  79  were  males,  and  80  were  females,  or  a  nearly 
equal  proportion. 

Parentage. — There  were,  of  the  159  decedents,  56  of  native  parent- 
age, and  103  of  foreign  parentage,  or  a  proportion  of  about  184  of 
foreign  parentage  to  every  100  of  native. 

Age. — There  were  97  of  the  decedents  from  diarrhoea  and  dysentery 
under  5  years  of  age,  and  there  were  40  over  50  years  of  age,  leaving 
22  for  all  the  45  years  between  5  and  50. 

Locality. — Of  the  159  decedents,  126  were  in  Providence  county,  and 
7  in  Newport  county.  Fourteen  were  reported  from  Kent  county,  7 
from  Washington  county,  and  5  from  Bristol  county. 

Season. — There  were  94  of  the  deaths  from  diarrhoea  and  dysentery 
that  occurred  during  the  months  of  July,  August  and  September. 

The  decrease  in  mortality  from  diarrhoea  and  dysentery,  in  1893, 
compared  with  the  previous  year,  was  20.1  per  cent. 

The  following  Table  will  show  the  deaths  from  diarrhoea  and  dysen- 
tery, with  the  percentage,  sex,  parentage,  etc.,  for  each  of  twenty-nine 
years,  beginning  with  1865  : 
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Mortality  in  the  State  from  Diarrhcea  and  Dysentery,  1865  to  1893, 

inclusive. 
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5  yrs,  1865-1869. 

1870-1874 

1875  

839 

576 

106 
122 
142 
93 
97 

5.39 

2.96 

2.46 
2.96 
3.19 
2.09 
2.17 

2.57 

i 

2.03 

2.37  1 

3.11 

3.45 

2.98- 

2.80 

2.28 
2.72 
8.11 
2.31 
2.54 

429 

317 

60 
66 
64 
42 

!      48 
280 

49 
56 
i      75 
86 
74 
340 

61 
64 
107 
69 
78 

410 

259 

46 
56 
78 
51 
49 

410 

1 

291 

60 
52 
73 
51 
47 

429 

385 

46 
70 
69 
42 
50 

35 

18 

9 
3 
8 
5 
9 

63 

47 

6 
6 
6 
"       8 
6 

103 
34 

2 
9 
2 

10 

264 

187 

34 
41 
54 
34 
27 

312 

276 

51 
65 
55 
39 
42 

62 

14 

1876 

5 
10 
5 
3 

1877 

1878 

1879 

1875-1879 

1880 

1881 

1882 

1883 

560 

98 
119 
158 
182 
153 

280 

49 
63 
83 
96 
79 

283 

50 
54 
69 
88 
69 

277 

48 
65 
89 
94 
84 

34 

4 
2 
2 
7 
10 

32 

6 
4 
4 
7 
5 

24 

10 
3 
28 
16 
11 

190 

32 

47 
57 
74 
66 

252 

42 

57 
64 
75 
56 

28 

4 
6 
3 
3 

1884 

5 

1880-1884 

1885 

710 

120 
159 
199 
157 
159 
794 

182 

143 
199 
169 

4,162 

370 

59 
95 
92 
88 
86 

330 

51 
70 
70 
97 
67 

380 

69 
89 
129 
60 
92 

25 

7 
7 
6 
6 

1 

26 

6 
11 
16 

8 
12 

68 

6 

1 
4 

17 

276 

62 
73 
92 
54 
71 

294 

35 
59 
72 
71 
50 

21 
4 

1886  

1887 

8 
g 

1888 

16 

1889 

8 

1885-1889 

1890 

1891 

2.61 

2.62 
2.16 
2.69 
2.14 

8.06 

874 

84 
69 
100 
79 

2,072 

420 

98 
74 
99 
80 

2,090 

855 

74 
51 
82 
56 

1,982 

439 

108 
92 
117 
108 

2,280 

27 

5 
4 
6 
6 

159 

53 

9 
15 
14 
14 

278 

81 

22 

13 
8 

7 

310 

352 

77 
48 
76 
(iO 

1,530 

287 

63 
58 
89 
66 

1,697 

44 

6 
6 

J892 

6 

1893 

7 

Total,  29  yearn. 
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DIPHTHERIA. 

The  number  of  deaths  from  diphtheria,  in  1893,  was  157,  which  was 
68  more  than  in  1892,  or  an  iocrease  of  over  76  per  cent. 

This  number  represents  2.11  per  cent,  of  all  causes  or  a  proportion 
of  .41  to  every  one  thousand  of  the  population. 

Sex. — Of  the  157  decedents,  75"  were  males,  and  82  were  females. 
As  a  rule  there  is  a  considerable  preponderance  of  females. 

Parentage. — There  were  57  of  native,  and  100  of  foreign  parentage, 
a  nearly  equal  proportion. 

Season. — There  were  37  deaths  from  diphtheria  in  the  first  quarter, 
34  in  the  second  quarter,  28  in  tlie  third  quarter,  and  58  in  the  fourth 
quarter. 

Age. — There  were  100  deaths  under  five  years  of  age,  45  between 
five  and  ten,  8  between  ten  and  fifteen,  2  between  fifteen  and  twenty, 
and  2  above  twenty  years  of  age. 

Locality. — Of  the  157  decedents,  132  were  in  Providence  county  ;  11 
in  Kent  county  ;  1  in  Bristol  county  ;  13  in  Newport  county  ;  and  none 
in  Washington  county. 

The  following  Table  shows  the  mortality  in  the  State  from  diphtheria 
for  twenty-nine  years,  beginning  with  1865,  also  the  percentage  of 
deaths,  the  sex,  parentage,  etc.  : 
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Mortality  in  the  State  from  Diphtheria — 1865-189S. 
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i 

1 
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<u 
0 

0^ 

«5 

0  a 

«  a 

Mo 

0 

1l? 

V  0 

<1> 

13 

1^ 

c  a 

1865-'69 

15,558 

230 

1.48 

107 

123 

147 

83 

13 

30 

33 

55 

50 

49 

1879-'74 

19,461 

242 

1.24 

118 

124 

154 

88 

3 

40 

20 

50 

101 

28 

1875.... 

4,317 

33 

.80 

17 

16 

18 

15 

1 

4 

3 

8 

14 

3 

1876.... 

4,116 

159 

3.86 

77 

82 

69 

90 

1 

2 

9 

29 

111 

7 

1877  ... 

4,450 

492 

11.56 

239 

253 

233 

259 

12 

44 

2 

122 

295 

17 

1878.... 

4,441 

435 

9.80 

224 

211 

201 

234 

21 

29 

23 

106 

245 

11 

1879... 

4,472 

259 

5.79 

121 

138 

143 

116 

7 

19 

20 

95 

106 

12 

1875-'79 

21,796 

1,378 

6.33 

678 

700 

664 

714 

42 

98 

57 

360 

771 

50 

1880.... 

4,839 

152 

3.40 

73 

79 

75 

77 

3 

6 

2 

63 

61 

17 

1881 .... 

5,016 

216 

4.63 

106 

110 

118 

98 

10 

16 

8 

53 

116 

13 

1882,... 

5,074 

101 

1.99 

48 

53 

55 

46 

3 

4 

29 

48 

17 

1883  ... 

5,282 

95 

1.88 

39 

56 

45 

50 

1 

7 

3 

26 

54 

4 

1884.... 

5,141 

119 

2.31 

65 

54 

47 

72 

8 

1 

9 

39 

58 

•      4 

1880-'84 

25,342 

683 

2.66 

331 

352 

340 

343 

22 

33 

26 

210 

337 

65 

1885.... 

5,389 

99 

1.83 

47 

52 

.48 

51 

5 

5 

6 

71 

37 

7 

1886.... 

5,849 

288 

3.90 

98 

130 

101 

127 

20 

21 

23 

64 

98 

2 

1887  ... 

6,340 

287 

4.53 

135 

152 

101 

186 

15 

11 

4 

114 

108 

35 

1888... 

6,594 

191 

2.86 

87 

104 

79 

112 

13 

3 

9 

68 

98 

10 

1889.... 

6,259 
30,431 

184 

8.93 

80 

104 

89 

95 

3 

10 

11 

56 

97 

7 

1885-'89 

987 

3.25 

447 

542 

418 

571 

56 

50 

63 

831 

438 

61 

1890.... 

6,934 

211 

3.04 

112 

99 

93 

118 

1 

9 

16 

86 

94 

5 

1891.... 

6,620 

102 

1.50 

52 

60 

48 

54 

2 

7 

6 

40 

47 

1892.... 

7,396 

89 

1.20 

48 

41 

44 

45 

1 

1 

8 

23 

39 

17 

1693.... 

7,440 

157 

2.11 

75 

82 

57 

100 

1 

11 

13 

67 

65 

Total, 
29yr8. 

140,978 

4,081 

2.89 

1,968 

2,118 

1,965 

2,116 

141 

279 

232 

1,222 

1,942 

266 

♦  Not  includint;  Providence  city. 
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FEVER,  MALARIAL. 

The  number  of  deaths,  during  1893,  from  diseases  classed  as  fever 
malarial,  was  20.  The  number  in  1892  was  36  ;  in  1891  was  31  ;  in 
1890,  42  ;  in  1889,  40  ;  in  1888, 71  ;  in  1887, 85  ;  in  1886, 43  ;  in  1885, 
30;  in  1884,  25. 

Sex.— Of  the  20  decedents  from  malarial  fevers,  in  1893,  8  were  males 
and  12  were  females,  or  67  males  to  every  100  females. 

Parentage.— There  were,  of  the  20  decedents  from  malarial  diseases, 
7  of  native  parentage,  and  13  of  foreign,  or  186  of  foreign  parentage 
to  every  100  of  native. 

jSeaso7i. — The  deaths  from  malarial  diseases  occurred  in  the  different 
seasons  of  the  year  as  follows  : 

First  Quarter 3       Third  Quarter 5 

Second  Quarter 5       Fourth  Quarter ...    ^ 

First  half 8        Last  half 12 

Whole  Year 20 

Age. — The  number  of  decedents  in  the  different  periods  of  life  was 
as  follows : 

Under  5  years  of  age ^ 

From  5  to  20  years  of  age 3 

From  20  to  40  years  of  age ^ 

From  40  to  60  years  of  age ^ 

60  and  over ^ 

20 

Localities.— Bristol  county,  0  ;  Kent  county,  1 ;  Newport  county,  1  ; 
Providence  county,  17  ;  Washington  county,  1. 

FEVERS,    TYPHOID,    ETC. 

The  number  of  decedents  whose  deaths  were  returned  as  having  been 
caused  by  "fever"  of  some  form,  not  malarial  nor  cerebro-spinal,  was 
119.     Deaths  from  puerperal  fever  are  not  included. 

The  terra  "  fever"  includes  the  several  types  of  febrile  diseases,  as 
may  be  seen  in  Table  VII,  on  page  24  :  "  fevers  unspecified,"  1  ;  "  gas- 
tric," 3;  "typhoid,"  115. 

The  following  Table  exhibits,  for  each  of  the  last  twenty-nine  years, 
the  number  and  the  percentage,  and  the  sex  and  parentage  of  the  de- 
cedents from  fevers  returned  as  from  typhoid,  and  the  number  in  each 
division  of  the  State  : 
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Table  LXXV. 

Mortality  in  the  State  from  Fevers,  Typhoid,  etc.— 1865  to  189S, 

inclusive. 


m 

« 

o 
a> 

s 

1 

u 

8KX. 

PARENTAGE. 

DIVISIONS  OF 

THE  STATE. 

TEARS. 

Si 
"a 

"a 
B 

'A 

.£? 
o 

lit 

M  o 

Si' 

(1>  o 

o* 

c  ^ 

>   3 

1° 

a 

'§3 

a 
o  . 

■^§ 

5  yrs,  1865-1869. 

683 

4.4 

345 

338 

451 

232 

35 

44 

79 

250 

211 

64 

1870-1874  

746 

3.8 

343 

403 

409 

337 

16 

50 

42 

371 

279 

88 

1875 

147 

3.4 

73 

74 

90 

57 

1 

4 

6 

49 

69 

18 

1876 

126 

3.0 

65 

61 

71 

55 

5 

9 

13 

44 

33 

22 

1877  

134 
150 

3.0 
3.4 

63 
68 

71 

82 

65 

77 

69 

73 

8 
13 

10 
13 

8 
6 

52 
59 

44 

47 

12 

1878 

12 

1879 

114 
671 

2.7 

47 

67 

63 

51 

4 

13 

6 

44 

40 

7 

1875-1879 

3.1 

316 

355 

366 

305 

31 

49 

39 

248 

233 

71 

1880 

158 
143 

3.4 
2.8 

74 
74 

84 
69 

94 
74 

64 
69 

8 
4. 

12 

13 

5 
14 

66 

58 

52 
41 

15 

1881 

13 

1882  

229 

4.7 

111 

118 

100 

129 

6 

11 

5 

56 

145 

6 

1883 

258 

4.8 

146 

112 

117 

141 

9 

16 

10 

82 

184 

7 

1884  

165 

3.2 

88 

82 

78 

87 

7 

7 

12 

66 

64 

9 

1880-1884 

953 

3.7 

488 

465 

463 

490 

34 

59 

46 

328 

436 

50 

1885 

158 
169 

2.9 

2.9 

71 

78 

87 
91 

70 
76 

88 
93 

6 
6 

14 
8 

8 
11 

69 
66 

53 
70 

8 

1886 

8 

1887 

127 
235 

2.0 
3.6 

67 
125 

60 
110 

58 

88 

09 
147 

2 

20 

14 
24 

9 
14 

49 
06 

38 
102 

15 

1888 

9 

1889 

143 

2.3 

85 

58 

56 

87 

2 

17 

9 

46 

60 

9 

1885-1889 

882 

87 

426 

406 

348 

484 

86 

77 

51 

296 

323 

49 

1890 

107 

1.6 

58 

49 

39 

68 

7 

8 

5 

37 

43 

7 

1891 

149 

2.2 

86 

63 

50 

93 

5 

8 

17 

46 

68 

10 

1892 

188 

1.8 

75 

58 

55 

78 

5 

12 

9 

49 

51 

7 

1893 

115 

1.6 

65 

50 

-11 

74 

4 

7 

5 

40 

52 

7 

TotuI,  aoycare  . 

4,889 

8.1 

2,302 

2,187 

2,228 

2,101 

1 
173 

314 

293 

1,565 

1,691 

353 

'  Not  inclading  Providence  city. 
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During  1893,  of  the  115  decedents  from  t^'phoid  fever,  there  were 
65  males  and  50  females,  a  proportion  of  about  130  males  to  every  one 
hundred  females.  The  difference  in  the  sexes  of  the  mortality  from 
fevers  is  not  usually  very  great. 

During  the  period  of  twenty-five  years,  1865  to  1889,  inclusive,  the 
proportions  of  the  sexes  of  the  decedents  from  "fever,"  in  the  State, 
were  102  females  to  every  100  males. 

Parentage. — There  were  41  decedents  from  enteric  fever,  of  native 
parentage,  in  1893,  and  74  of  foreign  parentage,  a  proportion  of  about 
64  of  foreign  and  36  of  native  in  every  100  decedents. 

Season. — 

First  Quarter 19       Third  Quarter 33 

Second  Quarter 18       Fourth  Quarter 45 

First  half 37       Last  half '. 78 

Whole  Year 115 

The  following  Table  shows  the  number  of  decedents  from  fevers,  in 
each  division  of  ages,  in  each  of  the  last  twenty-nine  years,  in  the  State 
of  Rhode  Island  : 
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Table  LXXVI. 
Mortality  from,  Typhoid  Fever  in  Age  Periods. 
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TYPHOID  FEVER. 

Periods  of  Life. 

YEARS. 

O 

u 

IS) 

-o 
a 
& 

35 
23 
17 
10 
10 
16 
13 
17 
27 
10 
23 
21 
22 
17 
19 
25 
25 
24 
36 
24 
35 
29 
24 
27 
18 
13 
12 
10 
6 

688 

o 

o 

18 
10 
6 
7 
8 
13 
10 
18 
12 
14 
14 
10 
13 
16 
7 
12 
9 
22 
25 
13 
12 
9 
8 
27 
12 
11 
10 
11 
7 

364 

o 
o 
in 

46 
21 
23 
10 
14 
28 
20 
34 
34 
26 
19 
15 
18 
27 
14 
24 
19 
44 
46 
19 
16 
25 
16 
42 
29 
18 
25 
18 
16 

701 

2 

54 
26 
33 
21 
28 
39 
28 
54 
31 
32 
43 
24 
36 
47 
26 
43 
29 
69 
75 
47 
25 
41 
31 
75 
41 
35 
50 
42 
43 

1168 

<6 
o 

i 

30 
21 
12 
8 
9 
16 
18 
20 
25 
9 
18 
14 
20 
13 
15 
23 
14 
27 
31 
22 
26 
20 
16 
29 
18 
14 
26 
20 
15 

549 

o 
o 
o 

14 
16 
11 

8 

7 
20 
16 

9 
13 

5 
10 

9 

8 
11 

6 
12 
11 
14 
12 

9 
11 
14 
10 
16 

8 

5 
10 
15 
10 

820 

o 
o 

i 

18 

9 

8 

10 

9 

7 

9 

12 

13 

10 

10 

6 

5 

12 

3 

10 

9 

9 

11 

12 

11 

17 

5 

12 

9 

6 

7 

10 

10 

279 

2 
S 

7 
14 
4 
5 

8 

4 
11 
7 
3 
6 
16 
7 
2 
12 
5 
12 
10 
10 
10 
12 
8 
8 
3 
5 
6 
6 
6 
6 

220 

o 

00 

o 

o 
(.» 

5 
10 
2 
5 
6 
6 
5 
3 
8 
6 
4 
6 
2 
3 
8 
3 
11 
9 
8 
5 
6 
5 
4 
4 
8 
4 
2 
1 
2 

146 

u 

> 
o 

g 
2 
2 

2 

1 
2 
1 
2 
2 

3 
2 
2 

9 

4 
1 
2 
3 

4 

1 
4 

43 

'6 
2 

o 

1865  .    

1866 

1867     

1868         

1869 

1870 

1871  

1872       

1873  

1874 

1S75       

1876    

1877 

1878      

1879 

1880        

1881      

1882 

1883    

1884     

1885          

1886             

1887 

1889 

1890     

1891       

1892      

189.'J  

Total,  29  yearH 

11 

i-su;}.] 
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Table  LXXVII. 

<  'ouqxiffdire-  Mrliihit  of  the  Percenlage  of  Deaths  from    Tijplioul 

Fecev  to  Toted  Deaths  from  Specified  Causes,  in  Five  Neir 

England  States,  for  eighteen  years,  1876  to  189S. 


' 

1876 

1877 

1878 

1879 

1880  1881 

i 

1882 

isas 

1884 

1885  1886 

1 

1887 

1888 

1889  1890  1891 

1892  1893 

Rhode  Island. 

3.0 

3.0 

3.4 

27 

1 
3.4  :  2  8 

1 

4.7 

4.8 

8.2 

2.9 

2.9 

2.0 

3.6 

2.2    1.5  ,  2.2 

1.8 

1.6 

Massachusetts 

2.7 

2.7 

2.3 

.1.9 

2.5 

2.9 

2.9 

2.3 

24 

20 

2.1 

2.3 

2.2 

2.2    1.9  i  1.8 

1.7 

1.5 

Connecticut. . . 

3.C 

3.3 

2.7 

1.8 

2.5 

2.5 

3.1 

2.1 

2.5 

1.1 

2.2 

1.2 

2.2 

2.2    2  3  1  2.3 

2.0 

New    Hamp- 
shire  

.... 

2.2 

2.2 

3.0 

21 

2.2 

1 
2.4    1.9    2.4 

1.8 

1.4 

Vermont 

4.2 

4.8 

8.4 

2.7 

35 

5.5 

3.4 

3.1 

3.0 

2.2 

2.5 

2.5 

2.2 

2.7    1.6    1.6 

1.4 

2.5 

DISEASES    OP    THE    HEART. 

The  number  of  decedents  from  the  various  forms  of  diseases  of  the 
heart,  as  reported  in  1893,  was  535.  The  number  is  29  more  than  that 
of  1892. 

Tiiis  number  represents  7.19  percent,  of  all  causes,  and  a  proportion 
of  1.40  to  every  one  thousand  of  tlie  population. 

Sex. — There  were  264  male  decedents,  and  271  female  decedents;  a 
l)roportiou  of  about  97  males  to  ever}'  100  females,  but  these  propor- 
tions, althougii  varying  from  year  to  year,  are  not  greatly  different. 

Parentage. — Of  the  535  decedents  from  diseases  of  the  heart,  in  1893, 
there  were  264  of  native  parentage,  and  271  of  foreign,  a  proportion  of 
about  97  of  native  parentage  to  every  100  of  foreign.  Until  1892  it  has 
been  the  invariable  rule  of  the  whole  period  of  registration  that  the 
native  population  is  more  subject  to  heart  diseases  than  the  foreign. 

The  following  Table  exhibits,  for  each  of  the  last  twenty-nine  year.s 
1865  to  1893,  inclusive,  the  number  and  percentage,  and  the  sex  and 
parentage  of  the  decedents  from  diseases  of  the  heart,  and  the  number 
of  the  same  in  each  division  of  the  State  : 
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Table  LXXVIII. 
Jlorfaltiy  fruin  Diseases  of  the  Heart,  I860  to  1893,  inclusive. 


g 
Q 

c 

0 

E 

1 

571 

I 

c 
0 
u 

ft" 

1 

1     SEX. 

1 

PARENTAGE. 

1 

DIVISIONS  OF 

THE  STATE. 

YEARS. 

0 

1 

c5 
> 

55 

a 

1 
0 
En 

•Si" 

^5 

<u  0 

Is 

g 

8 
Oi 

a 
0  . 

a  a 
(SO 

5  yrs,  1865-1869. 

3.67 

309 

262 

394 

177 

'   24 

43 

48 

176 

250 

30 

1870-1874  

853 

4.38 

451 

402 

559 

294 

1 

1   23 

1 

43 

68 

234 

436 

49 

1875 

186 

4.31 

84 

102 

113 

73 

2 

13 

22 

49 

88 

12 

1876  

166 
182 
166 
202 

4.03 
4.09 
3.73 

4.78 

86 
94 
88 
114 
466 

80  < 
88 
78 
88 

109 
110 
109 
127 

57 
72 
57 
75 

9 
3 

5 
8 

11 

11 

20 

10 
9 
15 
16 

38 
57 
38 
38 

86 

93 

83 

111 

12 

1877  

13 

1878  

14 

1879 

9 

1875-1879 

902 

4.14 

4.36 

568 

334 

27 

62 

72 

220 

461 

60 

1880 

231 

5.03 

125 

106 

146 

85 

9 

21 

29 

59 

104 

9 

1881 

264 

5.65 

131 

133 

154 

110 

9 

21 

24 

73 

131 

10 

1882 

255 

5.31 

116 

139 

162 

93 

8 

16 

23 

55 

142 

11 

1883 

325 

6.20 

167 

153 

179 

146 

8 

27 

30 

70 

172 

18 

1884  

285 

5.60 

135 

150 
686 

163 

122 

I   ^ 

16 

25 

87 

139 

12 

1880-1884 

1,360 

5.36 

674 

804 

556 

'   40 

101 

131 

344 

678 

66 

1885 

349 

648 

163 

187 

198 

151 

1   13 

27 

25 

94 

159 

31 

1886  

330 

5.20 

152 

178 

184 

146 

12 

20 

18 

82 

168 

30 

1887 

406 

6.40 

205 

201 

240 

166  1 

'   7 

21 

36 

123 

193 

20 

1888 

436 

6.56 

196 

240 

240 

196  1 

11 

22 

40 

122 

210 

31 

1889 

460 

7.86 

233 

227 

258 

202  i 

1   19 

31 

39 

143 

199 

21) 

1885-1889 

1,981 

6.61 

948 

• 

1,083 

1,120 

861 

62 

121 

168 

564 

929 

147 

1890 

405 

5.84 

222 

188 

219 

1 
186  ! 

'      15- 

49 

37 

114 

172 

28 

1891 

480 

7.26 

248 

282 

244 

286 

31 

37 

38 

137 

210 

37 

1892 

506 

6.84 

260 

246 

252 

254 

22 

47 

48 

163 

200 

36 

189.3 

685 

7.19 

264 

271 

264 

271 

20 

43 

30 

174 

338 

30 

Total,  29  years . 

7,698 

6.61 

8,842 

8,761 

4,424 

1 

8,169 

254 

646 

620 

2,136 

8,574 

473 

*  Not  Includinj;  Providence  city. 
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Sex.  —  Oi  the  7,593  persons  deceased  from  diseases  of  the  heart,  in 
the  last  twenty-nine  3'ears,  3,842  were  males,  and  3,751  were  females; 
or  102  males  to  each  100  females. 

Parentage. — Of  the  7,593  decedents,  during  twenty-nine  years,  4,424 
were  of  native  parentage,  and  3,169  of  foreign.  The  proportions  would, 
therefore,  stand  as  follows:  To  every  100  of  foreign  parentage  there 
were  about  140  of  native  ;  or  aliout  58  native  and  42  of  foreign  parent- 
age in  every  100  deaths.  This  difference  has  been  gradually  diminish- 
ing. In  1892  there  were  two  more  deaths  of  foreign  than  of  native 
parentage,  and  in  1893  there  were  seven  more  deaths  of  foreign  than  of 
native  parentage. 

Diseases  of  the  heart  rank  fourlli  in  the  order  of  causes  in  1893,  and 
have  for  the  average  of  the  past  twenty-nine  years. 

The  following  Table  shows  the  number  of  decedents  from  diseases  of 
the  heart,  in  each  divisional  period  of  life,  in  each  of  the  last  twenty- 
nine  years : 
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Table   LXXIX. 
Jlorfalify  frovi  Diseases  of  the  Hearf,  in  Age  Periods. 


APOPLEXY  AND  PARALYSIS. 

o 

■a 

a 

o 

d 

O 

d 

o 

p 
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o 
o 

o 
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D 

o 

CO 

o 

o 
22 

o 
17 
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125 

1865 

14 

4 

6 

7 

19 

9 

186G 

.  18 

8 

14 

17 

10 

23 

21 

4 

1867 

11 

11 

10 

13 

22 

16 

27 

4 

1SG8 

15 

5 

13 

11 

14 

28 

25 

5 

1869.     

21 
19 

4 
6 

14 

11 

18 
13 

20 
20 

22 
21 

21 
23 

7 
3 

1 

1870 

1 

1871                  .. 

9 

27 
19 
20 

12 

13 
11 
16 

10 
23 

28 
2G 

19 
19 
IS 
21 

28 
31 
25 
27 

36 
86 
35 
50 

28 
29 
42 
40 

6 
13 

9 
12 

1 

1872.     

187.3         

2 

1874 

2 

1875     

14 
14 
15 

16 
10 
11 

25 
15 
20 

20 
19 

18 

32 
20 

27 

29 
38 
45 

41 
39 
33 

9 

10 
13 

1870 

1 

1877..  

1878 

16 

8 

18 

16 

26 

86 

35 

11 

19 

9 

13 

25 

38 

51 

36 

16 

1880  

15 
32 

10 
13 

18 
26 

23 
23 

38 

49 

49 

49 
53 

28 
21 

1 

1881 

1882 

22 

17 

24 

25 

36 

51 

61 

17 

o 

1883 

39 

13 

21 

33 

52 

65 

76 

26 

1884 

15 

25 

21 

32 

45 

61 

50 

32 

4 

38 

13 

24 

42 

01 

69 

78 

34 

1886 

39 

18 

28 

38 

52 

(;8 

69 

18 

1887 

52 
39 

30 
25 

23 
80 

35 
54 

61 

84 

79 
!I7 

87 
74 

89 
33 

1888 

45 

25 

37 

45 

69 

85 

118 

85 

180O            .     

34 
40 

15 

18 

24 
45 

53 

41 

69 

85 

78 
109 

96 
101 

36 
88 

I80I 

3 

imz 

54 

21 

32 

69 

93 

111 

104 

31 

1893 

55 

27 

48 

68 

81 

116 

97 

42 

Total,  8!<  yeurw  

770 

418 

646 

835 

1,216 

1,570 

1,572 

551 

31 

TIk;  r(!8iill.8  of  twcnly-iiiiic  ycjjirs  of  registration,  with  record  of  ages 
of  (IcfcdciiLs  from  (liH(.'U8(;s  of  llic,  heart,  show  in  jxiiiods  of  twenty  years 
each  of  life,  the  following  percenlages  : 
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Under  20  years  of  age ...10.1  per  cenl. 

Between  20  and  40 13.9  per  cent . 

Between  40  and  CO 27.0percent. 

Between  GO  and  80 41.4  percent. 

Over  80 7.3  per  cent. 

Not  stated 3  per  cent. 

100.0  percent. 

It  will  be  seen  thai  more  than  41  per  cent,  of  all  the  deaths  from 
diseases  of  the  heart  wore  of  persons  over  sixty  years  of  age,  and  under 
eighty. 

Diseases  of  the  heart  have  acquired  large  importance  as  a  cause  of 
death.  From  30.0  in  every  1,000  deaths  from  all  causes,  in  1865,  heart 
diseases  gradually  increased  to  about  73  in  every  1,000,  in  1889,  and 
falling  back  to  slightly  less  than  60  per  1,000  in  1890,  and  rising  to  72.5 
per  thousand  in  1891,  and  falling  to  68.4  in  1892.  In  1893  there  wore 
71.9  deaths  from  heart  diseases,  in  every  1,000. 

INFLUENZA. 

The  event,  during  the  first  four  months  of  the  year  1890,  of  a  very 
extraordinary  and  perhaps  unprecedented  prevalence  of  a  form  of  in- 
fluenza, which  was  unlike  that  of  ordinary  occurrence  in  that  it  affected 
indiscriminately  all  the  functions  and  nearly  all  the  organs  of  the  body, 
varying  with  the  individuals  attacked,  and  the  reappearance  of  the  same, 
although  in  greatly  lessened  numbers,  in  1891,  warrants  a  continued 
notice  not  given  previous  to  1890,  in  the  Registration  Reports,  to  the 
affection  so  named. 

The  disease  was,  in  1890,  most  largely  confined  to  the  respiratory 
passages,  and  resulted  in  a  largely  increased  mortality  from  bronchitis 
and  consumption.  During  1891  the  disease  was  equally  as  severe, 
affecting  in  a  larger  measure  the  brain  and  other  nerve  centres,  and  the 
direct  mortality  was  even  larger  than  that  of  1890.  The  prevalence  was 
largest  during  the  second  quarter  of  the  year,  and  again  in  December. 

There  were  85  deaths  reported,  in  1893,  as  resulting  from  influenza. 
This  was  251  less  than  in  1892. 

The  increase  in  December  of  1891  was  followed  by  a  sudden  augment- 
ation in  the  first  four  months  of  the  following  year  1892,  the  greatest 
number  of  deaths,  198,  occurring  in  January  of  1892.  The  total  for 
1892  was  336,  or  about  twice  as  much  as  for  either  of  the  previous 
years. 

Sex. — Of  the  85.  34  were  males  and  51  wore  females,  a  proportion 
of  67  males  to  every  100  females. 
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Parentage. — The  pareut  nativity  of  the  decedents  was  47  of  native 
and  38  of  foreign. 

Seaso)i. — Of  the  85  deaths  from  influenza,  during  1893,  8  occurred  in 
the  first  quarter  of  the  3^ear,  35  in  the  second,  4  in  the  third,  and  38  in 
the  fourth  quarter. 

Aye. — There  were  15  under  5  years  of  age,  4  from  5  to  20  years,  7 
from  20  to  40,  11  from  40  to  60,  29  from  60  to  80,  18  from  80  years  of 
age  and  over,  and  1  age  not  stated. 

The  following  Tables  will  show  the  proportionate  nativit}',  sex  and 
location  of  the  disease. 

The  greatest  mortality  appears  to  be  among  females,  there  being  143 
females  to  every  100  males.  The  nativity  appears  equally  divided  be- 
tween native  and  foreign,  there  being  about  103  foreign  to  100  native. 

The  largest  number  of  deaths  occurred  in  Providence  cit3\  but  this  is 
not  out  of  proportion  to  the  proportionate  number  and  density  of  popu- 
lation. 

Referring  to  the  age  periods,  it  will  be  seen  that  the  greatest  age 
is  70  to  80,  there  being  149,  or  19.43  per  cent,  of  the  whole  number  of 
deaths  from  this  disease.  Taking  the  three  decennials  including  60  to 
90  we  have  371  deaths,  or  48.43  per  cent,  of  all  by  ages. 

By  season,  the  greatest  number  of  deaths  occurred  during  the  winter 
months,  the  most  severe  being  during  January,  December  and  February. 
The  number  in  January  and  February  make  a  total  of  398,  or  51.96  per 
cent,  of  all. 

Morlulihj  in  the  Skde  from  Influenza  {epidemic),  JSHO  lo  JSOrJ, 

inclusive. 
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168 

3.42 

72 

96 

68 
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6 

14 

13 

61 

70 

5 

1891 

177 

8.67 

67 

no 

91 

86 

7 

14 

14 

60 

09 

13 

1892 

886 

4.54 

143 

194 

no 

166 

11 

27 

13        115 

144 

26 

1893  

85 

1.14 

84 

51 

47 

38 

7 

3 

5 

33 

32 

5 

1890-1898 

766 

3.69 

816 

461 

876 

890 

81 

58 

44 

369 

816 

49 

♦  Not  iocltiding  Providence  city. 
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Influenza  hy  Age  Periods,  1890-1893. 
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INSANITY. 


There  were  39  deaths  from  insanity,  in  1893,  an  increase  of  12  from 
1892.  The  percentage  to  the  whole  number  of  deaths  was  a  little  more 
than  one-half  of  one  per  cent.  The  percentage  during  the  last  four 
years  has  been  less  than  the  average  of  the  twenty-five  years  preceding. 
These  deaths  occurred  chiefly  at  the  Cranston  institutions,  and  in  the 
Butler  hospital. 

Sex. — There  were  14  male  and  25  female  decedents. 

Parentage. — The  number  of  native  decedents  from  insanity  was  13, 
and  of  foreign  parentage  26. 

The  following  Table  shows  the  mortality  in  the  State  from  insanity, 
for  twenty-nine  years,  with  percentage  to  deaths  from  all  causes,  sex, 
parentage,  etc.,  from  18G5  to  1893,  inclusive: 
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Table  LXXX. 

MortaJitij  ill  the  State  from  Iiisaiiifij. 
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19 
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92 
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43 

49 

64 
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3 
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5 

26 

57 
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12 
19 
22 
17 
102 

.78 
.28 
.49 
.50 
.40  j 

18 
5 
9 
5 

11 

14 
7 
10 
17 
6 

25 
9 
9 
16 
10 

7 
3 
10 
6 

7 

1 

2 

1 

4 
1 

1 

9 
1 
5 
3 
5 

16 
6 
12 

17 
11 

2 

1876  

1 

1877 

1 

1878  

1 

1879 

1 

1875-1870 

.49 

48 

54 

69 

33 

1 

4 

6 

23 

62 

6 

1880 

19 

.39 

9 

10 

13 

0 

1 

2 

6 

9 

1 

1881 

32 

.63  1 

15 

17 

22 

10 

1 

1 

3 

10 

16 

1 

1882 

23 

.45; 

9 

14 

18 

5 

1 

8 

12 

2 
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6 
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35 
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28 
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.70 

21 

14 

22 

8 

106 

24 

12 

115 

19  1 

10 

98 

1 
5 

2 

33 
M 

7 
8 

1889 

1885-1889 
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.32 
.87 

19 
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Total,  29  years. 

737 

.B8 

356 

881 

457 

280 

17 

27 

24 

827 

819 

23 

•  Not  Including  Providence  city. 
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DISEASES    OK    Till.    KlUNKVS. 

There  wore  302  deaths  returned,  during  1893,  with  diseases  of  the 
kidneys  assigned  as  the  cause. 

This  number  represents  4.06  per  cent,  of  all  causes  or  a  proportion 
of  about  .  79  to  every  one  thousand  of  the  population. 

Sex. — Of  the  302  there  were  15-4  males  and  148  females. 

/*a7'en^a{/e.— There  were  141  of  native  parentage  and  161  of  foreign, 
or  about  88  of  native  to  every  100  of  foreign  parentage. 

In  1890  it  occurred  for  the  first  time  in  twenty-six  years,  that  the 
decedents  from  diseases  of  the  iiidneys,  of  foreign  parentage,  outnum- 
bered those  of  native  parentage. 

Age. — Of  the  302  decedents  from  kidney  diseases  9  were  under  five 
years  of  age,  13  from  five  to  twenty,  63  from  twenty  to  forty,  96  from 
forty  to  sixty,  112  from  sixty  to  eighty,  7  eighty  and  over,  and  2  ages 
not  stated. 

Diseases  of  the  kidneys  have  largely  increased  in  number,  and  much 
larger  still  in  proportion,  during  the  last  twenty-nine  years. 

During  the  ten  years  from  1865  to  1874,  inclusive,  the  proportion  of 
deaths  from  kidney  diseases,  to  whole  number  of  deaths  from  all  causes, 
was  but  little  more  than  one  per  cent.,  while  during  the  ten  years  from 
1884  to  1893,  inclusive,  the  proportion  was  three  and  eight-tenths  per 
cent. 

The  following  Table  will  present  various  facts  in  relation  to  the  mor- 
tality from  diseases  of  the  kidneys,  in  Rhode  Island,  for  twenty-nine 
years,  1865-1893  : 


218 


FORTY-FIEST    REGISTRATION    REPORT. 


[1893. 


Table  LXXXI. 

Moiialiiij  in  the  State  from  Kidney  Diseases,  with  the  Percentage  of 

the  WJfole  yuniher  of  Deaths,  Se.r,  Parentage  and  Locality, 

for  twenty-nine  years,  from  1865  to  1893,  inclusive. 
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♦  Not  Incliidli)),'  Providence  city. 
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DISEASES    OE    THE    LIVER. 

Tliere  were  72  deaths  reported,  in  1893,  as  havinp;  been  caused  by 
structural  diseases  of  the  liver. 

This  uugaber  represents  .97  i)er  cent,  of  all  causes,  and  a  proportion 
of  .18  to  every  one  thousand  of  the  population. 

Of  the  72  decedents  tiierc  were  43  males  and  29  females,  or  G7  females 
to  every  100  males. 

There  were  30  of  native  parentage  and  42  of  foreign,  or  about  71  of 
native  to  every  100  of  foreign. 

Forty-eight,  two-tiiirds  of  the  whole  number,  were  of  persons  of  forty 
years  of  age  and  over. 

In  the  age  period  of  from  five  to  forty,  there  were  but  nineteen  de- 
cedents from  diseases  of  the  liver. 

The  mortality  from  such  diseases  does  not  depend  to  any  maikc-d 
extent  upon  the  influence  of  season. 

Table  LXXXII  will  present  various  facts  relating  to  diseases  of  the 
liver  during  29  years  : 
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Table  LXXXII. 

Percentage  to  IVlwle  Numher  of  Deaths,  Sex,  Parentage  and  Local- 
ity of  Decedents  from  Diseases  of  the  Liver,  1865-1S93. 
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Not  including  Providence  city. 
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DROPSY. 

During  1893  there  were  39  deaths  returned  as  having  been  caused  by 
dropsy. 

This  number  represents  .52  per  cent,  of  deaths  from  all  causes,  and 
a  proportion  of  .10  to  every  one  thousand  of  the  2^02ni.lation. 

It  lias  been  repeatedly  observed  in  previous  reports  that  although  this 
term  is  a  misnomer  in  a  large  measure,  and  conveys  no  definite  idea  of 
the  pathological  condition  preceding  the  dropsical  accumulation,  it  is, 
nevertheless,  the  only  cause  returned,  and  as  it  is  in  some  instances  the 
apparently  immediate  cause  of  death,  it  is  given  a  place  in  the  Registra- 
tion Reports  ;  and  as  a  frequent  result  and  concomitant  of  diseases  of 
the  kidneys  and  liver,  it  has  been  placed  in  comparison  with  them  in  the 
following  Table. 

Of  the  39  decedents  from  dropsy,  11  were  males  and  28  were  females. 

The  female  decedents  from  dropsy  are  in  nearly  every  year,  in  a  con- 
siderable number,  in  excess  of  the  male  decedents. 

Of  the  parentage,  16  were  of  native  and  23  of  foreign  parentage. 

An  examination  of  Table  LXXXIII  will  serve  as  evidence  of  the 
greater  carefulness  and  better  judgment  of  the  medical  practitioners  of 
the  present  time,  inasmuch  as  the  causes  of  dropsy  are  now  better 
understood  and  reported,  and  for  that  reason  the  number  of  deaths  at- 
tributed to  dropsy  have  diminished  nearly  fifty  per  cent. 
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Morfcilifij  fruiii  Kidiitij  and  Liver  Diseases  comjKtred  iriHi  D)-opsy 
{so  returned)  for  forty-one  years — 1853-1893. 
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MEASLES. 

There  were  100  decedents  from  measles  as  a  cause  of  death  in  1893. 
The  number  is  72  more  than  in  the  preceding  year,  and  much  larger 
than  any  previous  year  since  1887. 

This  number  represents  1.34  per  cent,  of  all  causes,  and  a  proportion 
of  .2G  to  every  one  thousand  of  the  population. 

Of  the  100,  there  were  56  males  and  44  females.  The  sexes  seem  to 
be  nearly  equally  susceptible  to  measles  and  to  mortality  therefrom. 

Of  parentage  there  were  33  of  native  and  67  of  foreign. 

During  the  last  ten  years  the  proportion  of  mortality  from  measles 
has  been  about  63  of  native  to  every  100  of  foreign  parentage. 

During  1893  the  number  of  decedents  under  five  years  of  age  was 
86 

The  number  in  the  different  divisions  of  the  State  may  be  found  in 
Table  LXXXIV : 
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Table  LXXXIV. 
Mortalitij  i)t  (lie  State  frovi  ]\[easIes—lSUo  to  ISVS. 
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Total,  29  years  . 
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.59 

426 

431 
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17 

80 

89 

291 
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22 

'  Not  including  Providence  city. 


1893.  J  CAUSES   OF   DEATH.  225 

OLD    AGE. 

The  number  of  deatlis,  in  1893,  :Utrihute<l  to  okl  age  as  a  cause,  was 
183. 

This  number  represents  2  44  percent,  of  all  causes,  and  a  proportion 
of  .48  to  every  one  thousand  of  the  population. 

This  is  73  less  than  in  1892. 

Of  the  183  decedents  from  oUl  age,  72  were  males  and  HI  were 
females,  or  about  65  males  to  every  100  females. 

Of  the  parentage  of  the  183,  there  were  113  of  native  and  70  of 
foreign  parentage,  or  nearly  161  of  native  to  every  100  of  foreign. 

The  following  Table  will  present  the  statistics  of  deaths  in  Rhode 
Island  from  old  age,  for  twenty-nine  years  : 
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Table  LXXXV. 

Mortality  in  the  State  from  Old  Age,  ivitJi,  tJie  Percentage  of  the 

Whole  Number  of  Deaths,  Sex,  Parentage  and  Locality,  for 

twenty-nine  years,  from  1865  to  189S,  inclusive. 
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PERITONITIS. 

There  were  74  deaths  which  were  caused  by  peritonitis,  during  1893. 
This  number  represents  .99  per  cent,  of  all  causes,  and  a  proporlioii 
of  .19  to  every  one  tliousand  of  the  popxdation. 

Sex.  —  Of  tlie  74  decedents  from  peritonitis  there  were  31  males  and 
43  females,  a  proportion  of  nearly  139  females  to  every  100  males. 

Parentage. — There  were  28  of  native  parentage  and  46  of  foreign, 
or  a  ratio  of  61  native  to  every  100  of  foi'eign  parentage. 

Season. — The  seasons  do  not  as  a  rule  have  a  notable  influence  in 
regard  to  the  mortality  from  peritonitis. 

PNEUMONIA. 

There  were  776  decedents  from  pneumonia,  in  1893.  The  number  is 
121  more  than  in  1892. 

This  number  represents  10.4  per  cent,  of  all  catises,  and  a  proportion 
of  2.04  to  every  one  thousand  of  the  population. 

Sex. — Of  the  776  decedents  from  pneumonia,  and  including  conges- 
tion of  the  lungs,  412  were  males  and  364  were  females;  or  about  88 
females  to  every  100  males. 

Parentage. — By  parentage  there  were  319  of  native  and  457  of  for- 
eign parentage.  The  proportion  of  decedents  from  pneumonia  was  about 
70  of  native  to  each  100  of  foreign  parentage. 

Season. — There  were  384,  or  about  49  per  cent.,  of  the  deaths  that 
occurred  during  the  6rst  four  months  of  the  year.  The  largest  mor- 
tality by  months  was  104  in  April,  103  in  March,  100  in  May,  and  98 
in  December. 

Pneumonia,  as  a  cause  of  death,  has  increased  in  the  ratio  to  whole 
number  of  deaths,  during  the  last  twenty-five  years,  from  an  average  of 
5.8  per  cent.,  during  the  first  ten  years,  to  an  average  of  8.3  per  cent, 
during  the  last  ten,  including  1893. 

The  following  Table  presents,  for  each  of  the  last  twenty-nine  years, 
the  number  and  the  percentage,  with  the  sex  and  the  parentage  of  the 
decedents  from  pneumonia  ;  and  the  number  in  each  year,  in  each  di- 
vision of  the  State  : 
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Table    LXXXVI. 

Mortality  in  the  State  from  Piieunionia,  1S65  to  1893,  inclusive. 
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♦  Not  iiicliidliiK  Provideiico  city. 
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Table  LXXXVII. 

Exhibiting  the  Number  of  Decedents  from  Pneumonia,  in  each  of 

the  several  Periods  of  Life,  during  each  of  the  last  tiventy- 

nine  years,  from  1865  to  189S,  inclusive. 
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3 

8 

22 

30 

35 

39 

116 

5 

4 

3 

20 

20 

Zi 

35 

79 

2 

7 

15 

15 

24 

27 

115 

9 

4 

10 

14 

17 

28 

20 

102 

8 

1 

8 

14 

27 

26 

35 

95 

18 

3 

16 

14 

33 

37 

46 

102 

4 

2 

5 

15 

22 

26 

45 

71 

3 

4 

14 

22 

36 

49 

33 

88 

15 

2 

13 

32 

33 

40 

S3 

103 

14 

5 

11 

23 

■34 

24 

32 

121 

9 

10 

8 

23 

29 

50 

49 

111 

10 

7 

19 

32 

35 

50 

58 

132 

15 

7 

7 

32 

43 

51 

56 

103 

20 

5 

16 

49 

48 

61 

62 

120 

14 

3 

20 

27 

36 

51 

57 

161 

7 

10 

12 

46 

55 

55 

55 

126 

10 

4 

11 

42 

" 

60 

70 

139 

10 

9 

10 

39 

69 

75 

74 

176 

25 

8 

17 

49 

68 

96 

115 

2,912 

270 

128 

249 

652  831 

1021 

1,146  1 

X  —  — 


21 
25 
25 
19 
25 
20 
35 
24 
24 
40 
61 
48 
22 
42 
38 
47 
48 
41 
49 
53 
76 
74 
64 
70 
77 
79 
84, 

110 ; 

102  I 


21 

5 

32 

9 

13 

12 

27 

13 

43  28 

39  17 

24  i  g-l 

45  I  13  I 
38  19 
43j  12  , 
31  I  26 

46  21 
46  27 
37 


59 

29 

55 

ao 

53 

28 

54 

81 

47 

81 

54 

88 

70 

87 

71 

44 

70 

50 

604 


28 


230  FOETT-FIRST    REGISTRATION    REPORT.  [1893. 

Age. — Of  the  decedents  from  pneumonia,  during  the  period  of  twenty- 
nine  years,  nearly  28  per  cent,  were  under  five  years  of  age.  Of  over 
fifty  years  of  age  the  number  of  decedents  was  41.6  per  cent,  of  the 
whole  number. 

The  following  summary  will  present  the  percentages  for  1893,  in  round 
numbers  : 

Under  five  years  of  age 23  per  cent. 

Five  years  and  under  twenty,  and  not  stated  6  per  cent. 

Twenty  years  and  under  fifty 28  per  cent. 

Fifty  years  and  over 43  per  cent. 

SCARLATINA. 

The  number  of  deaths  returned  as  having  been  caused  by  scarlatina, 
in  1893,  was  193.     The  number  is  126  more  than  in  1892. 

This  number  represents  2.6  per  cent,  of  all  causes,  and  a  proportion 
of  .50  to  every  one  thousand  of  the  popw^a^ton. 

Sex. — Of  the  193  decedents  from  scarlatina,  86  were  males  and  107 
were  females;  or  about  124  females  to  every  100  males. 

Parentage. — There  were  75  of  native  parentage,  and  118  of  foreign  ; 
a  proportion  of  about  157  of  foreign  parentage  to  every  100  of  native. 

The  following  Table  will  present  the  statistics  of  scarlatina  for  the 
last  thirty-nine  years,  from  1855  to  1893,  inclusive,  the  number  and 
percentage  and  sex  of  the  decedents  from  scarlatina,  and  the  number 
from  scarlatina  in  each  division  of  the  State.  It  also  shows,  from  1865 
to  1893,  inclusive,  the  imrentage  of  the  decedents  from  scarlatina: 
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Table   LXXXVIII. 

Mortality  in  the  State  from  Scarlet  Fever,  1855  to  1893,  inclusive. 


YEARS. 


10  yrs,  1855-1864 

1865-1869 

1870-1874 

1875  

1876 

1877 

1878  

1879 

1875-1879 

1880 

1881   

1882 

188.S 

1884.... 

1880-1884 

1885  

1886 

1887 

1888 

1889  

1885-1889.     .   .. 

1890 

1891 

1892 

1893 

Total,  39  years. 


1,256 

676 

943 

185 
80 
62 
86 
311 
724 

468 
138 
45 
34 
97 
782 

91 

88 

266 

207 

51 

703 


67 
193 


5,393 


4.9 
4.3 
4.9 
4.3 

>.»!. 

1.4 
1.9 

7.4 
3.3 

10.0 
3.0 

0.9  j 
0.6  ! 

1.8  i 


99 

CD 

d 

"3 

a 

611 

645 

324 

352 

455 

488 

85 

100 

34 

46 

26 

36 

41 

45 

.3.11 

i 
1 

"i 

4.2 

•S.l 

I 

0.8 

2.4 

I 

0.2 
0.5, 
0.9  I 
2.6, 


164 
350 

215 
79 
24 
17 


374 

36 
46 
120 
101 
24 
827 

11 
17 
38 
86 


I FABBNTAGE, 


147 


374 

253 
59 
21 
17 
58 


8.9  ;  2,593 


408 

55 

42 
146 
106 

27 
376  I 

5  ' 

16 ; 

I 

29  ^ 

107  j 


316 
420 

121 
42 
29 
35 

130 


357 

316 
62 
16 
14 
41 


349 

48 
29 
95 
91 
14 


277 

6 
12 
21 
75 


2,800  1,833 


860 

528 

64 
38 
33 
51 
181 


367 

252 
76 
29 
20 
56 


43 
59 
171 
116 
87 


426 

10 
21 
46 
118 


DIVISIONS   OF   THE   STATE. 


Wo 


46 


58 


84 


2,304    .    218 


Mo       So 


59 

3 
13 
16 
29 

2 
63 

3 

8 

4 

23 

336 


189 


27 


52 


28 


874 


334 


206 


128 

143 

41 

7 

9 

28 


228 

24 
41 
80 
87 
14 


246 

2 

9 

20 

68 


588 

309 

475 

94 
85 
12 
47 
255 


453 

243 
45 
18 
16 
57 


379 

38 
30 
154 
80 
25 


327 

8 
17 
88 
97 


33 

66 

15 
12 

8 

4 

6 

45 

19 
4 
1 
2 

4 
30 

20 


1,630    2.671 


264 


♦  Not  iucludiiig  Providence  city. 
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CROUP,  DIPHTHERIA  AND  SCARLATINA. — Seasou  and  Mortality. 

The  following  Table  is  continued,  to  show  by  comparison  the  in- 
fluence of  season  in  regard  to  the  mortality  from  croup  and  scarlatina 
for  forty-one  years,  and  diphtheria  for  thirty-six  years.  The  Table  will 
give  the  average  monthly  and  quarterly  percentages  of  deaths  from  each 
cause  : 

Table   LXXXIX. 


MONTHS. 


January.   

February  

March 

First  Quarter  . . 

April 

May 

June 

Second  Quarter 

July 

August 

September.  . .   . 

Third  Quarter.. 

October 

November 

December 

Fourtli  Quarter 

ToUls 


CROUP. 

1853-1893. 


Number 
of  deaths. 


381 
330 
277 


216 
156 
135 


501 


104 


371 

.325 
431 
419 

1,175 

8,041 


Per  cent. 


12.53 
10.85 
9.11 


33.49 

7.10 
5.13 
4.44 


12.20 

10.69 
14.17 
13.78 


DIPHTHERIA. 

1858-1893. 


Number 
of  deaths. 


459 
340 
361 


1,160 

315 
324 

282 

921 

275 
297 
346 


918 

589 

587 
585 


38.64     1,711 


100.00     4,710 


Per  cent. 


9.75 
7.22 
7.66 


24.63 

6.69 

6.88 
5.99 


19.56 

5.64 
6.31 
7.34 


19.49 

12.60 
12.46 
11.36 

86.82 

100.00 


SCARLATINA. 
1853-1893. 


Number 
of  deaths. 


729 
658 
590 


1,977 

498 
539 
460 


1,497 

350 
284 
303 


987 

415 
518 
671 

1,604 

6,015 


Per  cent. 


12.12 
10.94 
9.80 


32.86 

8.28 
8.96 
7.65 


24.89 

5.82 
4.72 
5.04 


15.68 

6.90 
K.(il 
11.16 

26.67 

100.00 
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The  number  of  deaths  by  suicide,  in  Rhode  Island,  during  1893,  was 
21,  which  is  2  more  than  in  the  preceding  year. 

There  were  18  male  and  3  female  decedents  from  that  cause,  or  a  pro- 
portion of  about  six  males  to  every  one  of  the  females. 

Of  the  21,  10  were  of  native  parentage  and  1 1  of  foreign. 

The  means  of  self-destruction,  according  to  the  returns,  were  as  fol- 
lows :  By  cutting  the  throat,  three  males  and  one  female  ;  by  cyanide 
of  potassium,  two  males;  by  drowning,  two  males;  by  hanging,  four 
males;  by  opium,  one  female;  b}'  Paris  green,  one  male;  by  poison 
unspecified,  one  male;  by  shooting,  four  males;  by  suffocation  from 
illuminating  gas,  one  male;  unspecified,  one  female. 

The  proportion  of  suicides,  to  all  other  causes  of  death  in  Rhode 
Island,  during  28  years  has,  in  but  one  quinquennial  period,  exceeded 
one-half  of  one  per  cent. 

Deaths  by  suicide  have  been  more  than  15  per  cent,  less  during  the 
last  ten  years  than  during  the  first  ten  of  the  twenty-nine  years,  as 
may  be  seen  in  the  following  Table,  although  in  1891  the  proportion  was 
six- tenths  of  one  per  cent.,  and  more  than  twice  as  large  as  that  of 
1890  and  of  1892. 
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Table  XC. 

Mortality  in  the  State  from  Suicide,  iviiti  the  Percentage  of  the 

Whole  Number  of  Deaths,  Sex,  Parentage  and  Locality,  for 

tiventy-nine  years,  from  lS6o  to  1893,  inclusive. 


as 
o 
O 

c 

o 

E 

3 

15 

a 
u 
a 

.50 

SEX. 

PARENTAGE. 

DIVISIONS  OP 

THE  STATE. 

YEARS. 

0) 

■a 

a 

> 

a 

'3 

O        1 

Biistol 
County. 

Mo 

o  £■ 

cu  O 

§£< 

.'2  a 

>■  3 

o  o 

1 

o 

c 

-Si- 

Oh 

13 
O     . 

S  a 
"S  o 

5  yrs,  1865-1869. 

71 

54 

17 

50 

1 
15 

3 

6 

5 

23 

29 

5 

1870-1874  

90 

.52 

67 

23 

61 

29 

2 

10 

8 

25 

40 

5 

1875 

26 

.63 

17 

9 

14 

12 

1 

1 

6 

13 

5 

1876  

18 
22 
21 
13 

.46 
.52 
.50 
.31 

15 
16 
16 
10 

3 
6 
5 
3 

6 
15 
12 

5 

12 
7 
9 
8 

1 

1 

5 
5 
5 
5 

10 
12 

7 
7 

2 

1877 

3 

2 
2 

y 

1878  

4 

1879  

1 

1875-1879 

100 

.48 

74 

26 

52 

48 

4 

5 

2 

26 

49 

14 

1880  

10 
23 
31 
25 
22 

.20 
.49 
.64 
.47 
.43 

5 
19 
23 
18 
20 

5 
4 

8 
7 
2 

8 
15 
23 
11 
13 

2 

8 
8 
14 
9 

1 

1 
5 
4 

1 
3 
3 
2 
1 

6 

8 
8 
0 

2 

14 
12 
15 
11 

1881 

1 

1883  

3 

1883  

1884  

1 
11 

3 

1880-1884 

111 

.45 

85 

26 

70 

41 

1 

10 

28 

54 

7 

1885 

20 

.37 

10 

4 

11 

9 

1 

1 

6 

3 

0 

3 

1886  

17 

.29 

16 

1 

12 

5 

1 

3 

2 

4 

7 

1887 

16 

.25 

13 

3 

8 

8 

2 

2 

5 

r 

1888  ..     

21 

.42 

20 

1 

15 

6 

1 

3 

1) 

9 

2 

1889 

24 

08 

.88 
.34 

20 

4 

9 

15 

2 

5 

7 

10 

1885-1889 

85 

13 

55 

43 

4 

7 

18 

2.-, 

39 

5 

1890 

19 

.28 

15 

4 

12 

7 

o 

1 

8 

5 

3 

1891 

40 

.61 

27 

13 

15 

25 

2 

2 

10 

24 

i> 

1892 

19 
21 

.26 
.88 

15 
18 

4 
8 

10 
10 

9 
11 

4 

6 

7 

8 
12 

1 

189.3 

t 

2 

Total,  29  yiMTB  . 

669 

.41 

440 

129 

341 

228 

18 

43 

48 

1.^8 

200 

42 

•  Not  Including  Providence  city. 
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WHOOPING    COUGH. 

The  number  of  deaths  from  whooping  cough,  returned  in  1893,  was 
23,  2  less  than  the  number  in  1892, 

Of  the  23  decedents  from  wliooping  cough,  8  were  males  and  15  were 
females. 

There  were  9  decedents  of  native  parentage  and  14  of  foreign,  or  a 
proportion  of  64  of  native  to  100  of  foreign. 

Of  the  23  decedents,  21  were  under  5  years  of  age,  and  the  remain- 
ing 2  were  between  5  and  10  years  of  age. 

The  following  Table  will  present  the  mortality  from  whooping  cough, 
for  twenty-nine  years,  1865-1893,  inclusive,  with  the  death-rate,  sex, 
parentage,' etc. ,  of  the  decedents: 
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Table  XCI. 
Moiiality  in  the  State  from  Whooping  Cough — 1865-1893. 


r;      Number  of  Deaths. 

a 
u 

a, 
1.U9 

SEX. 

1 

PARENTAGE. 

DIVISIONS    OB 

THK 

STATE. 

YEARS. 

03 

86 

a 

84  . 

1 

'S 
1 

0^ 

11 

Mo 
0 

0  0 

0 

d)  >> 

'>  3 
0  0 

0 

c    . 

-Si? 
|o 

§    . 

.En 
so 

5yrs,  1865-18C9. 

75 

95 

2 

12 

17 

62 

70 

1870-1874 

168 

.86 

69 

99 

68 

100 

2 

12 

13 

47 

90 

1875  

31 
48 
32 

.72 

1.17 

.72 

15 
19 
18 

16 

29 

14 

12 
20 
6 

19 
28 
26 

2 
5 

1 
3 

1 
1 

20 
15 

7 
31 
10 

1876  

1877 

1878 

54 

1.22 

•   26 

28 

30 

24 

1 

9 

43 

1879  

43 

.96 

17 
95 

26  ; 

113 

23 
90 

21 

11 

1 
3 

12 

15 

1875-1879 

208 

.96 

118 

7 

16 

03 

112 

„ 

1880  

20 
68 

.41 
1.36 

10 
33 

10 
35 

7 
30 

13 

38 

2 

2 

6 
24 

11 
40 

1881 

2 



1882  

71 

1.40 

33 

38 

32 

39 

4 

26 

40 

1883  

9 
43 

.17 
.83 

6 
17 

3 
26 

1        5 
23 

4 
20 

1 
5 

4 
6 

4 
28 

1884 

0 

1880-1884 

211 

.83 

99 

112 

97 

114 

6 

6 

6 

66 

123 

1885 

42 

.79 

23 

19 

24 

18 

1 

4 

9 

24 

1886 

49 

.83 

28 

1 
21 

17 

32 

4 

3 

18 

23 

1887 

21 

.32 

9 

12 

10 

11 

4 

6 

10 

1888  

44 

.75 

17 

2t 

16 

28 

3 

2 

11 

28 

1889 

77 

1.23 

39 
116 

38 

36 

41 

1 

12 
19 

1 

20 

43 
128 

1885-1889 

238 

.77 

117 

103 

130 

5 

11 

64 

0 

lh!)0   

70 
77 

1.00 
1.16 

25 
39 

46 
88 

25 
87 

45 
40 

2 
3 

1 

7 
3 

27 
1.-) 

30 
54 

2 

1891 

1 

1892 

25 

..34 

10 

16 

14 

11 

1 

3 

12 

9 

1893 

33 

.81 

8 

10 

9 

14 

1 

4 

0 

7 

2 

Total,  29  years,. 

1,185 

.86 

647 

688 

618 

667 

2.S 

69 

67 

305 

023 

83 

♦  Not  incliuiiiiK  Providence  city. 
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Table  XCII. 

Presenting  the  ratio  of  Mortalihj  to  the  Whole  Number  of  Specified 

Causes  of  Death,  of  twenty-three  Prominent  Causes, 

for  nineteen  years,  1875-1893. 


CAUSES  OP  DEATH. 


Accidents  (all  kinds) 

Apoplexy  and  Paralysis. 

Brain,  Diseases  of 

Bronchitis 


TEARS. 


1875. 


3.3t 
3.61 
2.98 
1..39 


1876. 


Cancer 2.31 


Cholera  Iiirantiiiii.   ., 

Consumption , 

Convulsions 

Croup 

Debility* 

Diarrhoea 

Diphtheria  

Dysentery. 

Fevers 

Heart,  Diseases  of.   .. 
Whooping  Cough.   ... 

Hydrocephalus 

Kidneys,  Diseases  of. 
Liver,  Diseases  of . . . . 

Alarasnius 

Old  age 

Pneumonia 

Scarlatina 


r.74 

15.79 
2.43 
2.33 
2.61 
1.70 
.80 
.88 
3.40 
4.31 
.75 
1.24 
1.58 
1.14 
1.46 
5.25 
7.88 
4.50 


3.40 
4.01 
3.64 
1.46 
2.72 
6.41 
16.78 
2.28 
2.61 
2.80 
1.87 
4.07 
1.28 
3.00 
4.03 
1.23 
1.74 
1.28 
1.15 
1.13 
6.18 

8.69  I 

I 
I 

2.05  1 


1877. 


3.10 
4.25 
3.68 
1.62 
3.17 
6.08 

15.52 
1.95 
2.23 
2.65 
2.11 

11.56 
1.22 
3.55 
4.28 
.75 
1.29 
1.57 
1.06 
.99 
5.00 
5.31 
1.46 


1878. 


2.89 
4.45 
3.28 
1.89 
2.82 
3.97 

15.98 
2.65 
2.20 
1.91 
1.25 

10.28 
.95 
3.94 
3.92 
1.28 
1.65 
1.80 


1879. 


2.43 
5.21 
3.73 
1.47 
2  90 
3.81 
15.09 
2.47 
2.28 
2.35 
1.26 
6.14 
1.04 
2.70 
4.78 
1.02 
1.36 
1.88 


l.Ofi  1.17 

1.50  1.16 

5.25  5.22 

7.49  7.37 

I 

2.03  ,  7.37 


1880. 


3.51 
4.67 
3.44 
1.98 


1881. 


3  04 


1882. 


3.44 


5.23  5  52 
3.84  I  3  GO 
1.80      2  08 


2.72  ;    3.11       2.75 


5.43 
14.02 
2.88 
1.45 
3.09 
1.52 
3.40 

.61 
3  37 
5.03 

.44 
1.01 
2.02 
1.20 
1.27 
5.95 
7.90 
9.99 


5.15  6.77 
I 

15  12  15.33 

2.18  2.29 

2.16  1.60 

2.61  I  2.69 

I 

1.65  1.87 

4.C3  i  2.10 

.90  I  1.42 

3.05  4.00 
I 

5.68  I  5.31 

1.46  '  1.48 

1.20  1.02 

1.69  1  1.79 
.82  1.31 

1.11  1.62 

I 

6.29  5 


7.01 


7  16 


2.96  I      .94 


1883. 

2.84 
5.39 
3.I50 
2.04 
3.30 
4.73 
15.01 
2.47 
1.40 
1.14 
2.55 
1.88 
1.06 

5  12 

6  35 
.17 
.87 

2.43 
.83 
2.08 
5.22 
7.84 
.64 


*  Not  infantile. 
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Table  XCII. — Contiuued. 


CAUSES  OF  DEATH. 

Accidents  (all  kinds) 

Apoplexy  and  Paralysis 

Brain,  Diseases  of 

Bronchitis 

Cancer  

Cholera  Infantum 

Consumption 

Convulsions 

Croup... 

Debility* 

Diarrhcca  

Diphtheria 

Dysentery 

Fevers 

Heart,  Diseases  of 

Whooping  Cougli 

Hydrocephalus 

Kidneys,  Diseases  of.  

Liver,  Diseases  of 

Marasmus 

Old  Age     

PiR-umotiia 

Bcurlatina 

*  Not  infantfle. 


YEARS. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

3.80 

3.09 

3.22 

3.25 

3.01 

3.46 

3.60 

3.54 

4.18 

3.58 

5.78 

5  38 

5.69 

4,17 

5.50 

5.17 

4.91 

5.08 

4.89 

5.52 

•2.9r 

3  61 

3.11 

3.29 

3.43 

3.03 

3  13 

3.36 

3.33 

3.49 

2.29 

3.09 

2.96 

2.77 

3.42 

4.20 

4.01 

3.74 

4.16 

4.24 

3.03 

3.59 

2.77 

2.50 

2.99 

■  3.03 

2.41 

2.06 

2.45 

2.78 

6.31 

5.16 

6.27 

5.60 

7.08 

6.80 

8.39 

8.25 

8.56 

8.18 

14.34 

14.45 

14.12 

11.19 

12.13 

11.61 

12.29 

11.18 

10.26 

9.79 

2.70 

2.06 

2.06 

2.51 

2.31 

2.17 

2.24 

1.97 

2.19 

2.05 

1.55 

1.74 

1.55 

1.79 

1.19 

1.28 

1.19 

1.01 

1.20 

.68 

2.87 

2.45 

2.91 

1.18 

1.38 

2.07 

1.93 

1.82 

1.72 

1.45 

2.20 

1.55 

1.59 

2.09 

1.20 

1.40 

1.37 

1.20 

1.73 

1.59 

2.31 

1.83 

3.90 

4.53 

2.86 

2.93 

3.04 

1.54 

1.20 

2.13 

.78 

.68 

1.13 

1.04 

1.11 

1.14 

1.25 

.89 

.96 

.57 

3  24 

2.93 

2.87 

2.00 

3.58 

2.29 

2.26 

2.37 

1.88 

1.61 

5.60 

6.48 

6.20 

6.46 

6.50 

7.35 

5.84 

7.25 

6.84 

7.20 

.83 

.79 

.83 

.32 

.75 

123 

1.00 

1.16 

.31 

.31 

.81 

.31 

.41 

.41 

.47 

.20 

.37 

.34 

.30 

.42 

2.52 

8.14 

2.64 

2.66 

3.24 

3.38 

3.20 

3.71 

3.49 

4.10 

.88 

.87 

1.08 

1.34 

1.19 

■  1.30 

.94 

2.23 

1.20^ 

.98 

1.02 

2.15 

.22 

1.57 

1.16 

1.63 

,96 

1.19 

.94 

l.M 

6.68 

4.95 

4.60 

4.38 

4.35 

3.63 

2.87 

2.80 

3.40 

2.48 

7.14 

8.6B 

8.18 

7.70 

7.62 

7.6!) 

8.20 

8.60 

8.85 

10.. 53 

1.H8 

1.70 

L.-iO 

■1.20 

3.11 

.82 

.23 

.50 

.91 

2.62 

1893.J 
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Table    XCIV. 

Occupations  and  Ages  of  Decedents  from  June  1,  lSo.2,  to  JaniKinj 

i,  1894,  cortiprisimj  a  period  of  Forty-one  years  and  seven 

months.      Occupaiions  under  Ten,  and  Ages 

iindp.r   Tiri  iifii,  f^.rchidpd. 


OCCUPATIONS. 


Male,o 


Actors 

Agents 

Artists 

Baker? 

Bankers  and  Brokers 

Bank  Officers 

Barbers 

Bat  tenders 

Blacksmiths,  etc 

Bleachers  and  Fullers 

Boat  Builders 

Boatmen 

Boiler  Makers , 

Box  "      

Broom  and  Brubli  Slakcrs. 

Cabinet  "' 

Carriage,  etc.,  " 

Cigar  " 

Harness,  etc.,  " 

Pattern 

Pump  and  Block 

Rope  " 

Sail 

Sash  and  Blind         " 

Shoe 

Tool 

Watch 

Bookbinders 

Book-keepers 

Hotel       "      

Saloon,  etc..  Keepers.  ... 


12 

193 

29 

123 

115 

02 

304 

27 

580 

57 

23 

24 

64 

14 

14 

123 

65 

94 

100 

63 

14 

26 

32 

10 

537 

19 

30 

24 

359 

144 

169 


413  34.42  !  Stable  Keepers. . . . 

9,997;  51.79I  Brakemen 

I 
1,409  48.59  I  Brewers 

8,913,  72.46     Brick  and  Stone  Layers. . . 

6,P0lj  59.14  I  i  Butchers  and  Marketmen. 

3,965 


63.95 
37.34 
38.18 


Calico  Printers 

'calkers 

I 

':  Carpenters  and  Joiners. 
Civil  Engineers 


'  Clerks  and  Salesmen 

Clergymen 

Clothiers 

I 

I  Coachmen 

j  Collectors 

Confectioners 

Contractors  and  Builders 


7,617 

1,031 

31,254  53.89 

I 
2,852  50  04 

1,349  58.65 

I 
1,377,  57.29 

2,529  39.52 
I 
590,  42.14 

708  50.57 
7,110'  57  80 
3,478!  53.51 
4,183!  44.50 
4,844  48.44 
3,6i3  57.51     Designers 

"88  55  "1     Druggists  and  Apotheca-  { 

1,672  66.88;   Dyers ... 

1,886,  58.94     Die  Sinkers 

506' 50.60     Drivers 

30,916  65.71    I        Cab,  etc 

1,021' 53.74   I        Car  and  Conductors.. 

I       !i 

1,640  54.67     Engineers  and  Firen.en. . 

j           1 1 
l,121i  46.71  I   Engravers 

'            I' 
15,891 ,  44.26  '  Expressmen 

i           I 
7,965  65.31;  Farmers  .. 

7,077'  45.43  i !  File-cutters 


Cooks  and  Caterers 
I 
i  Coopers 

Dentists 


70 
85 
.15 
12 
245 
57 

n 

1,755 

38 

953 

211 

11 

166 

16 

87 

68 

65 

116 

32 

13 

78 

110 

18 

20 

36 

23 

309 

121 

78 

6,022 


3,853 

55.0 « 

2,443 

28.74 

7421 

49.47 

568 

47.33 

12,595! 

51.41 

3,106 

54.49 

815 

74.09 

96,478 

54.97 

1,908 

50.21 

35,413 

37.16 

13,356 

63.30 

655 

59.55 

7,197 

43.35 

967 

60.44 

1,652 

44.65 

3,919 

57.63 

3,089 

47.62 

7,651 

66.96 

1,701 

53.16 

653 

50.23 

3,469 

44.47 

5,574 

50.67 

883 

40.28 

790 

39.50 

1,562 

43.39 

844 

36.70 

14,766 

47.75 

5,786 

47  82 

3,905 

50.06 

401,442 

66.66 

2,9:«) 

40  r>» 
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OCCUPATIONS. 


Nail  Cutters  

Fish  and  Oyster  Dealers  . . 

Junk  Dealers  

Liquor     "      

Fishermen  and  Oystermen 

Florists 

Founders 

Gardeners 

Gas  Fitters 

Gentlemen 

Grocers 

Gun  aud  Locksmiths 

Hatters 

Hostlers 

Janitors 

Jewelers 

JoumaliHts 

Judges  and  Justices 

Laborers 

Lamplighters 

Lawyers 

Machinists 

Mail  Carriers 

Manufacturers 

Mariners 

Masons.  

Mechanics 

Merchants 

Millers 

Millwrights 

Miners 

Moulders 

Musicians 

Naval  Officers 

Norses 


11 
15 
11 
90 

203 
25 
10 

248 
51 
42 

384 
24 
23 

101 
58 

859 

31 

15 

8,475 

15 

150 

1,286 

11 

582 

513 

734 

449 

1,108 

42 

81 

14 

268 
60 
16 
13 


! 

bD 

< 

I^n 

a> 

< 

cs 

ta 

tB 

M 

< 

< 

422 

38-35 

903  60.20 


627 

4,014 

10,007 

1,271 

381 

14,540 

2,162 

2,792 

20,760 

1,314 

1,225 

4,238 

2,941 

34,914 

1,409 

981 

417,792 

795 

8,265 

61,748 

506 

32,207 

25,300 

41,749 

28,885 

65,414 

2,405 

2,032 

771 

12,102 

2,885 

766 

681 


57.00 
44.60 
49.30 
50.84 
.38.10 
55.49 
42.39 
66.48 
54.08 
54.75 
53.26 
41.96 
50.71 
40.64 
45.45 
65.40 
49.30 
53.00 
55.10 
48.02 
40.00 
60.54 
49.32 
56.88 
58.06 
59.06 
58.69 
65.55 
55.07 
89.34 
48.08 
47.81 
52.88 


OCCUPATIONS. 


Operatives  

Painters  and  Glaziers. . . 
Paper  Hangers 

Peddlers 

Photographers  and  Lith- 
ographers  

Physicians  

Pilots 

Plasterers,  etc  

Plumbers 

Polishers 

Porters 

Printers 

Public  Officers 

Railroad  Officials 

Riggers 

Roll  Coverers  . .  

Rubber  Workers 

Sailors 

Sea-captains 

Servants 

Sherills,  Police,  etc 

Ship-carpenters 

Silversmiths 

Soldiers 

Stevedores 

Stewards 

Stone-cutters,  etc 

Students 

SuperinlendcntB,  etc 

Tailors 

Tanners  and  Curriers. . . 
Teachers  and  Professors 

Teamsters 

Telephoncand  Telegraph 
Operators 

Tinsmiths 


>, 

t£ 

be 

03 

< 

s 

bD 

<o 

5 

bb 

o 

bo 

f^ 

< 

2,038 

88,858 

723 

3:!,968 

1,058 


147 

7,381 

24 

1,098 

274 

16,306 

18 

994 

42 

2,017 

78 

3,063 

17 

800 

40 

1,932 

168 

973 

73 

4,376 

80 

3,649 

23 

1,254 

27 

1,631 

127 

5,196 

232 

11,304 

147 

9,866 

22 

1,003 

104 

5,801 

66 

4,503 

100 

4,464 

139 

4,252 

15 

712 

16 

693 

224 

11,260 

68 

1,542 

234 

32,777 

371 

20,297 

43 

2,067 

126 

6,087 

479 

22,660 

18 

533 

100 

4,402 
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OCCUPATIONS. 


Tobacconists 

Traders 

Tradesmen,  General..  .. 

Undertakers 

Upholsterers 

Waiters 

Watchmen 

Wheelwrights. 

Wood  Turners 

Wool  Sorters 

Total 

Females. 
Boarding-house  Keepers 

Housekeepers 

Clerks  and  Saleswomen. 

Cooks 


o 

s 

Aggregate  Ages. 

i 

10 

594 

59  40 

280 

14,071 

50.25  1 

184 

8,863 

48.17 

38 

2,204 

58.00  : 

47 

1,879 

39.98 

104 

4,259 

40.95 

137 

7,547 

55.09 

95 

5,700 

60.00  ' 

37 

1,364 

36.86 

42 

1,994 

47.48  j 

36,520 

1  967,864 

52.52 

22 

],.377 

62.59 

2,340 

129,964 

55.54 

20 

579 

28.95 

33 

1,766 

53.52 

OCCUPATIONS. 


Dress-makers,  etc  

Housewives 

Jewelers 

Laboring . 

Laundresses 

Milliners 

Nurses 

Operatives  

Rubber  W^orkers 

Servants  and  Domestics 

Sisters  of  M  ercy 

Tailoresses 

Teachers 

Total 

Grand  total 


•3      I 


297 

12,512 

42.13 

165 

8,562 

51.89 

14 

376 

26.86 

16 

699 

43.69 

28 

1,382 

49.36 

53 

1,899 

•35.83 

92 

5,729 

62.27 

836 

26,009 

31.11 

13 

406 

31.33 

438 

21.146 

48.28 

27 

1,012 

37.48 

140 

6,437 

45  98 

200 

10,557 

52.79 

4,734 

220,412 

46.56 

42,254 

2,188,276 

51.85 
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OCCUPATIONS. 


Actors  

Agents  , 

Army  OflScers 

Architects 

Artists 

Authors  

Baggage  Masters 

Bakers  

Bankers  and  Brokers  . .   . . 

Bank  Officers . 

Barbers 

Bar  Tenders 

Blacksmiths  

Bleachers. 

Boat  Builders 

Boatmen 

Belt  Makers... 

Boiler    "      

Box       "      

Broom  and  Brush  Makers. 
Button 

Cabinet  " 

Carriage  " 

Chandflier  " 

Cigar  " 

Clock  " 

HarnesM  " 

Ilornc  Shoe  " 

Pattern  " 

Pen  (gold)  " 

Rope  " 

Shoe  " 

Watch 

BookblndcrH 

Book-keepers 


Hotel  Keepers 

Saloon     "       

Stable      "       

Bottlers 

Brakemen ...    

Brewers. . , 

Brick  and  Stone  Layers. . 

Bridgeraan 

Butchers  and  Maiketmen 

Butlers ., 

Calkers 

Captains,  U.  S.  L.  S.  S... 

Carpenters  

Civil  Engineers 

Chemists 

Clerks  and  Salesmen .... 

Clergymen 

Coachmen 

Collectors 

Commercial  Travelers 

Compositors .. 

Concreters 

Conductors,  U.  R.  R 

Confectioners . . 

Contractors  and  Builders 

Cooks  and  Caterers 

Coopers 

Uoppeismiths  

Cutters . 

Dentists 

DcsigncrB 

Die  Sinkers 

Druggists 

Dyers  

Draughtsmen  
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OCCUPATIONS. 

OCCUPATIONS. 

a 

K      1 

is 

Drivers 

i 

16 

4| 

5 

Hostlers  

House  Movers 

14 

Cab 

1 

Car,  etc 

Inspectors 

3 

Electriciani? 

17  1 

66: 

1 
4 

14 

Insurance  Agents 

- 

Engineers  and  Firemen 

Electric  Car  Conductors 

Iron  Workers 

4 

7 

Electric  Plater 

Jewelers 

Journalists 

1 

Laborers 

.339 

1 

Laundrymen 

Lawyers 

6 

Express  Messengers 

2 

10 

Farmers 

140, 

Lighthouse  Keepers 

2 

File-cutters 

4| 
2 

Linemen 

Machinists 

11 

Finishers  (cloth) 

190 

Fire  Company  Members 

7 

Lumbermen 

1 

Fish  and  Oyster  Dealers 

1 

Mail  Carriers 

5 

Hardware                  "'      

2 

1 

10 

31 

Mariners 

Masons    

9 

Liquor                        "      

37 

Real  Estate               "      

3 

7 

Mechanics 

Merchants 

2(> 

Shoe                          "      

57 

Wood  and  Coal         '■      

1 

15  ' 

Messengers 

1 

Fishermen  and  Oystcrmen 

13 

Florists 

1 
3! 

1  ] 

1 

6 

Millers  

Millwrights  

Miners.   

4 

Fortune  Tellers 

1 

Founders 

1 

Fraiterers 

i 
2 

Motormen 

•a 

Gardeners 

1 
17 

16 ! 

Moulders  

Musicians 

3)) 

Gas  Fitters  

12 

Gilders  

1| 

Operatives 

478 

Glass  Pressors  

11 

Painters 

84 

Gold  Refiners 

Paper  Hangers 

5 

Grocers 

1 
43' 

Peddlers 

12 

Grooms 

3 

Photographers  and  Lithographers 

5 

Gun  and  Locksmiths 

2 

Physicians 

17 

Hatters 

5I 

Platers. 

1 

Horse  Trainers 

^! 

Plasterers 

C 
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OCCUPATIONS. 


Plumbers 

Polishers 

Porters 

Printers 

Produce  Dealers 

Public  Officers 

Publishers 

Railroad  Officials 

Railroad  Postal  Clerk. 

Reporters 

Riggers 

Roll  Coverers 

Rubber  Workers  

Sailors 

Scale  Builders 

Sea-captains 

Servants 

Sextons 

Sheriffs,  Police,  etc... 

Ship-carpenters 

Silversmiths 

Slaters  

Speculators 

Stenographers 

Stevedores 

Stewards 

Stone-cutters 


OCCUPATIONS. 


Stucco  Workers 

Students 

Superintendents  and  Overseers 

Switchmen 

Tailors 

Tanners  and  Curriers  

Taxidermists 

Teachers  and  Professors  

Theatrical  Managers 

Teamsters 

Telephone  and  Telegraph  Operator; 

Tinsmiths 

Tradesmen,  General 

Undertakers 

Upholsterers.   

Veterinary  Surgeon 

Waiters 

Watchmen 

Weighers 

Wheelwrights 

Wire  Drawers 

Wood  Workers  

Wool  Sorters 

Not  stated 

Total  


S 

1 
2 

38 
4 

IG 
3 
1 

10 

3 

107 

4 

11 
3 
S 
5 
1 

10 
9 
1 
4 
1 

11 
4 

87 

3,544 
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APPENDIX  A, 


HOMBNCUTURB  OF  MUm. 


CAUSES  OF  DEATH. 


NAMES  OF  CAUSES  OF  DEATH. 


It  should  be  staled  that  the  nomenclature  of  diseases  in  the  noso- 
logical arrangement, on  the  following  pages  is  not  intended  to  include 
the  names  of  the  whole  list  of  morbid  phenomena  afifecting  the  luiman 
organism,  but  the  names  of  such  only  as  are  directlj'  the  cause  of 
death,  or  such  as  ordinarily  predispose  to  or  set  in  motion  the  morliid 
processes  that  end  in  death. 

In  the  construction  of  the  classification  now  adopted,  use  has  been 
made  of  the  results  and  conclusions  of  a  committee  of  the  Royal  Colle^'e 
of  Physicians  of  England,  and  from  such  other  soiirces  as  were  accessi- 
ble, and  from  examination  of  the  classifications  in  use  in  different  countries 
in  JCurope  and  America.  It  has  been  the  design  to  have  all  these  clas- 
sifications based  on  observed  facts  and  most  advanced  conclusions  in 
relation  to  pathological  processes  and  morbid  conditions,  inductive, 
causative,  progressive  and  ultimate. 

The  statistical  nosology  will  consist  of  two  lists  of  causes  of  death, 

A  TABULAR  LIST  AND  SUPPLEMENTAL  LIST. 

The  Tabular  List  comprises  the  chief  or  primary  causes  of  dealli 
which  will  be  used  in  Table  IX,  on  Classification  and  Percentage,  in 
the  preparation  of  the  Registrar's  annual  reports,  and  will,  therefore, 
include  all  those  named  in  the  iSuppLKMENTAL  List,  when  the  final 
arrangement  is  completed. 

The  Supplemental  List  is  subordinate  to  the  Tabular  List,  and 
contains  synonyms,  or  names  of  related  diseases,  which  may  be  actu- 
ally, or  are  supposed  to  be,  causes  of  death,  and  which  are  in  addition 
to  those  in  the  Tabular  List,  and  which  are  often  found  in  physician's 
certificates  of  death,  as  reported  to  the  State  Registrar.  These  will 
have  a  place,  in  alphabetical  order,  in  Tables  VII  and  VIII  of  the  re- 
ports, and  will  be  variously  grouped  under  ditTerent  heads  in  Table  IX. 
as  the  figure  which  precedes  each  cause  in  the  Supplemental  List  will 
correspond,  in  the  representation  of  diseased  conditions,  with  the  figure 
in  the  class  and  order  in  the  Tabulak  List,  under  which  that  cause  is 
placed. 


NOMENCLATURE  OF  CAUSES  OF  DEATH. 


CLASSES. 

I.  General  Diseases. — A.  specific  and  febrile.                {Zymotic.) 

II.  General  Diseases. — B.  cachectic.                          {Coyistitntional.) 

III.  Special    Diseases. — A.  fcnctional  or  organic.               (Local.) 

IV.  Special    Diseases. — B.  developmental.                {Developmental.) 
V.   Violence.                  — C.  from  in.iuries,  etc.                     {Violent.) 

SUB  GROUPS  OR  ORDERS. 

CLASS  I.— Zymotic  Diseases. 

Order  one,  Miasmatic.  Order  two,  Enthetic.  Order  three, 
Dietic.     Order  four,  Parasitic. 

CLASS  II.— CoiistitutioiiJil  Diseases. 

Order  one,  Diathetic.     Order  two,  Tubercular. 
CLASS  III.— Local  Diseases. 

Order  one,  Diseases  of  the  Nervous  System.  Order  two, 
Organs  of  Circulation.  Order  three.  Organs  of  Respiration. 
Order  four.  Organs  of  Digestion.  Order  five.  Urinary  Or- 
gans. Order  six,  Reproductive  Organs.  Order  seven,  Osse- 
ous and  Locomotory  Organs.  Order  eight,  Integumentary 
System. 

CLASS  IV.— Developmental   Diseases. 

Order  one,  Of  Children.  Oijder  two,  Of  Women.  Order 
three,  Of  Old  Age.     Order  four.  Of  Nutrition. 

CLASS  v.-  Deaths   hy  Violence. 

()\u)VM  ONE,  Accidents  and  Negligence.  Order  two,  Homi- 
cide.    Order  three.  Suicide. 


AI'I'KN'IJIX. 

STATISTICAL  NOSOLOGY. 


:^.)o 


CLASS   I.— Zymotic   Diseases. 


TABULAR  LIST. 
Fm-  Tabic  IX  of  I  lie  RegUlmlion  Report. 

Order  One.  — Miasmatic 

One. — 1.  C'aibiincle 

2.  Cbolem,  Asiatic 

3.  Cholera,  Sporadic    . 

4.  Cholera  InfanUim    . 
o.  Cholera  Morbus 
G.   Crouii(Pseiul()  Membranous) 
7.   Diphtlieria 
s.   Diarrhcea 
9.   Dysentery 

10.  Erysipelas 

11.  Fever,  Bilious 

12.  Fever,  Cerebro  Spinal 

18.  Fever,  Intermittent 

14.  Fever,  Malarial 

15.  Fever,  Tvphoid 
l(i.  Fever,  Typho-.Malarial 
17.  Fever,  Unspecified  . 
IH.  Fever,  Yellow 

19.  Influenza  (Epidemic) 

20.  Measles    . 

21.  Mumps    . 

22.  Metria  (Puerperal  Fever 

23.  Pertussis 

24.  Tousilitis 

25.  Scarlatina 

26.  Small  Pox 

27.  "Varicella  . 


OuDER  Two.— Enthetic. 

Two.  —  1.  Glanikrs  . 

2.  Gonorrha-a 

;{.  Hydrophobia   . 

4.  M'aii.^nant  Puslule  . 

.■).  Septicemia 

(i.  Sypliilis   . 


SUPPLEMENTAL   LIST. 


i^yncnyms  or  Related  Diseases. 

Oruek  One. — Miasmatic. 

I.  Oiuf.— 1.  -Anthrax. 

Gangrenous  Boil. 
4.  Enterocolitis,      llnfnn- 

Giisiro  Enteritis,  )     tile. 
10.  Hospital  Ganfjrene. 
Pyemia. 
PluiKadona. 
Phlegnion. 
15.  Infantile  Fever. 
Typhus  Fever. 

20.  Kotbeln. 

21.  Parotitis. 

•2-i.  Child-bed  Fever. 
•23.  Whooiiing  Congh. 

24.  Qninsy. 

25.  !<carlet  Fever. 
Angina  Maligna. 

20.  Varioloid. 
2".  Chieken  Pox 
Miliaria. 


Order  Two. — Enthetic. 

1.  Two.— 2    Strielnre  of  Trelhra 

Gonorrheal  OiJthalniia. 
5.  Necnsia. 


Order  Three 

Three.  — 1. 


Dietic. 


Alcoholism 
2.    Delirium  Tremens  . 
;l   Inanition 

4.  Opium  Habit   . 

5.  Purpura  and  Scurvy 


Order  Three. — Dietic. 

I.  Three  —1.  Intenipernnee. 
2.  Privation. 
Starvation. 
Neglect. 


( )iu)KR   Four. — Parasitic. 

I.    Four.  — I.  Aptha? 

2.   Wttrms     . 

;!.   Other  Parasites, 


Order  Foi;r.  — Parasitic, 


I.   l'"onr.— 1 
2. 


Thrush. 
Tapi:  Worm. 
Trieliinosis. 
Scabies 
Hydatids. 
Porrisio.  Fjivu-. 


3oG 
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CLASS   II.— Constitutional   Diseases. 


TABULAR  LIST. 

SUF 

1 

'PL 

-EMENTAL    LIST. 

:r  One.— Diathetic. 

Ord] 

II.  Oue— 1. 

Gout 

11.  One. 

—2 

Anasarca. 

2. 
•6. 
4. 
5. 

Drops}'^ 

AiuKmia 

Ciincer,  Various 
Cancer  of  Bivasl 

8. 
4. 

Leiicocyth;eniia. 
Chlorosis. 
Soft  Cancer. 
Epithelioma. 
Melanosis. 

6. 
7. 

Cancel'  of  Stoniach 

Cancer  of  Ulerus     .         .         . 

0. 

Lnpus. 

Other  kinds  of  Cancer. 

Bed  Sore 

S. 

9. 

lU. 

Noma  (Canker)         .         .         . 
Gangrene          .         .         .         . 
Rheumatism     .... 

10. 

Dry  OanKrene. 
Klieuniaiic  Carditis. 
Hheiiniutic  Synovitis. 
Rhenniatic  Meningitis. 

Order  Two. — Tubercular. 

II.  Two.-l. 

Scrofula  

II.  Two. 

-1. 

Psoas  (Lumbar')  Abscess. 

2. 

Tabes  Mesenleiica  . 

Phtlii.«is  (Pulmonary)                     i 

Wliite  Swellinn;. 
Cretinism  (Goilre.) 
Adenitis. 

i. 

Hydrocephalus         .         .         .     | 
Tubercular  Meningilis     . 

Lymphangitis. 
Morbus  Coxarius. 
Pott's  Disease, 

2 

3 

Tubercular  Pei'itonilis. 
Ihi'rnopt.N  sis. 

CLASS   III.— Local   Diseases. 


Order  One.— Nervous  System. 

HI.  One— 1 

Phrenitls. 

Meningitis. 

III.  One.— 1. 

Cepbaliti.s         .... 

f 

Cerebro  Spinal  Mcninfri- 

o 

Cerebrilis 

tis.     (Sporadic.) 

;3. 

Apoplexy 

. 

4 

Paresis. 
Locomotor  Ataxia. 

4. 

Paralysis 

• 

.'). 

Monomania. 

0. 

In.sanity   . 

.     1 

Fri;,'lit. 

<i. 

Chorea     . 

1 

Melancholia. 

7. 

Epilepsy  . 

Demenlia. 

8. 

Tetanus    . 

Kat,'e. 

0. 

Convulsions'    . 

8. 

Hysteria. 
Lnrvuf:ismiis. 

10. 

Brtitn  Dixeases* 

Lockjaw. 

11. 

Nerve  iJuan.ses 

Trismus  Nascenliuin. 

CephiiUematoma. 

10. 

Nenralgiu.  (.'erebral. 
Neurastht^nia. 
Disease  of  Sjjinal  Cord. 
Ni'crencephatuB   (Humol- 

lisseinenl). 

(.)kdkr  Two. — Circulatory  System. 


Nervous  Prostration. 

Neuritis. 
Myc^litis. 


III.  Two.- 


-1.   Pericarditis 
2.   Aneurism 
'•').    J /carl  iJisrrisfx* 


*  Not.  otherwise  placed 


1.   Carditis 

I'jidocardilis. 
'■i    llypeilroi)liia. 

Atrophia. 

Aiiyiua  Pe<-toiiH 

Syiicoiic. 

ArliTitis. 

Os-ilication  of  Arte- 
ries.    (Sclcro.'-is  ) 

PhlelMtis. 

Ilydropericiirdium. 

Embolus. 

Thrombosis. 


A  i'i'i:\i)ix. 
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CLASS  III.— Local  Diseases. — Continued. 


TABULAR   LIST. 


SUPPLEMENTAL   LIST. 


Okukk  Thkek. — Respiratory  System. 

111.    'rinec. — 1.  Epistiixis 

2.  Liiry  11  iritis 

;}.  Bronciiili.s,  Acuk- 

4.  i>ronclulis,  Cliroiiic 

5.  Pii'urisy 
(5.  Pneiinioniii  . 
7.  Astlim.i 
9.  Lunr/  DinKtsf'ti* 

Okdeu  Four.— Digestive  System 


III.    Four.— 1. 

2. 

3' 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 


Gaslrilis 

Euteiilis 

Perilonitis    . 

Ascites 

Ulceration  of  iQlesliiies 

Hernia 

Ileus     .... 

Intussusception    . 

Stricture  of  Intestines 

Fistula 

Stomach  Diseases* 

Pancreas  Diseases* 

Hepatitis 

.Jaundice 

Licer  Diseases*     -. 

Spleen  Diseasetf-    . 

Bowel  Diseases*     . 


Okuer  Five.— Urinary  System. 

III.    Five.— 1.  Nephritis 

2.  Ischuria 

3.  Ncphria  (Bright  s  Disease) 

4.  Diabetes 
Cakrulus  (Gravel,  etc.) 
Cystitis 

Prostate   Disease  of 
Kidney  Diseases*  . 
Bladder,  Diseases  of 
Testicles,  Disease  of     . 


III.  Three.- 2.  (Edema  Glottidis. 
5.  Empyema. 

Diaphragmitis:. 

Pneimiotliorax. 

Hydrothorax. 
G.  Pulmonary  Apoplexy. 

Hiemoptysis.t 

Congejition  of  Lungs. 

7.  Grinders'  Astlima. 
Miners'  Asthma. 
Emphysema. 

8.  Pleurodynia. 


III.  Four.— 1.  Glossitis. 

Stomatitis 

Pharyngitis. 

CEsophagilis.  ,  Not 
2.  Gasiro  Enteritis.  )  In- 

Entcro  Colitis.  ")  fau- 
.5.  Perforation  of—  tile. 
6.  Congonitjil. 

Femoral. 

Inguinal. 

Scrotal. 

Umbilical. 

Ventral. 
T.  Constipation. 

Obstipation. 

Perityphlitis. 

Typhlitis. 

Appendicitis. 
8.  Inv.igi nation. 
t».  Strict.  (Esophagus. 
II .  Dyspepsia. 

Pyrosis. 

(iastralgia. 

Hiematemesis. 

Melsena 

14.  Gall-stones. 
Icterus  Neonatorum. 

15.  Cirrhosis. 
Chyhiria. 


0. 


9. 

10. 


III.  Five. 


—3.  Albuminuria. 
6.  Cysiirrhoea. 

8.  Diuresis. 
HaMuaturia. 
Ura'niia. 

9.  Urethritis. 
10.  Orchitis. 

Hydrocele. 


Oruek  Six.— Generative  System. 

kk:>iai,k. 
III.    Si.\. — 1.  Ovarian  Dropsy    . 
2.  Diseases  of  Uterus* 


HI.  Six.-i 


Ovarian  Tumor. 
Ilysieritis  Metritis. 
fiiTine  Ulcer. 
Polypus,  Tumor  Fi- 
broid. 
Ovaritis. 
Pelvic  Cellulitis. 
Hemorrhasc. 


♦  Not  otherwise  placed 


t  See  Class  II,  Order  Two— %  Sup.  List. 
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CAUSES  OF   DEATH. 


CLASS  III. — Local  Diseases. — Continued. 


TABULAR  LIST. 

1 

Loco- 

supplemental  LIST.. 

Okder  Seven.  — Osseous  and 

motory  System. 

111.    Seveu. — 1.  Boues.  Diseases  of 

III.  Seven.— 1.  O-stitis. 

2.  Joint  Diseases* 

Periostitis. 

'S.  Veilebrse,  Diseases  of 

Fragilitiis  Ossiiiin. 
Mollities  Op.siuin. 
Rickets. 

Caries,  Necrosis. 
Exo.'stosis. 

2.  Synovitis. 
Hip  Diseases. 

3.  Spine  Discuses. 
Spine,  Caries  and  Nec- 
rosis. 

Order  Eight. — Integumentary  Sys- 
tem. 
III.    Eight— 1.  Phlegmon:]:  .... 

2.  Ulcer 

3.  i>kiii  Diseases 


in.  Eisrlit^l. 


Order  Nine. 


-Organs  of  Special 
Sense. 


111.    Nine. 


EVE   A.NU    EAI!. 

-I.  Mtiligiius  Oeuli 

2.  Opihalmitis  . 

ij.  Owsis  Polfo.sis 

4.  Otitis    . 


A liscess,  part  not  stated. 
Boil. 

Wliitlow. 
Roseola. 
Urticaria. 
Eczema. 
Herpes. 
Pemphigus. 
Ecthyma. 
Impetiijo. 
Psoriasis,  &c. 
Dermatitis  (from  burns, 
&c.). 


CLASS  IV.— Developmental  Diseases. 


IV.  One. -;:i.  Asthenia. 

4.  Alf^lectasis  I'lilmonum. 
(5.  Anus  Inipeiforutus. 

Cleft  Palate. 

Idiocy. 
H.  Malnutrition. 
9.  Umbilical  H(!tuorrliiiL'e. 


Order  One. — Developmental  Dis- 
eases of  Children. 

IV.    One.  — 1.   Still  horn       . 

2.   Dehility,  Infantile 

'.').   Dehility,  Premature  15 

4,   Cyiino.sis 

T)    Spina  Hitida 

(i.   Other  Malformalioiis 

7.  Teething 

8.  Innulrilion    . 
ti    Hemorrhage 


•  Not  ulhurwiec  placed.    +  Sue  Class  II,  Order  Two--l,  Suji.     ',.  See  Class  I,  Onler  Oim'    lo,  Sup. 
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CLASS  IV.— Developmental  Diseases.— Continued. 


TABULAR  LIST. 


SUPPLEMENTAL    LIST. 


Ohder  Two. — Developmental  Dis- 
eases of  Women. 


1V^    Two.- 


■1.   I'aranu'uia 
2.  CLikibirlh-- 


Okdeu  TiiKKK. — Developmental  Dis- 
eases of  Old  People. 

IV.    Three— 1.  Old  Age        .... 

Okueu  Folk. — Diseases  of  Nutrition. 
Adolescent  and  Adult. 


IV.  Two.— 1.  Amenorrhcea. 
Chlorosis. + 
Climacieria. 
Menorrhagia. 
2.  Miscarriage. 
Abortiiui. 
Puerperal  Mania 
Puerperal  Convnlsioiis. 
Phlcsjmasit:  Dolens. 
Ciesarian  Operation. 
E.xtra-l'teriiie  Fwtation. 
Floodirfj. 

Retention  of  Placenta 
Presentation  of  Placenta. 
Deformed  Pelvis. 
Mammary  Abscess. 
Vomiting  of  Pregnancy. 


IV.  Fonr.— I.  Marasmus. 

IV.    Four.— 1. 

Atropliy        .... 

Malnutrition. 

2 

Dcbilit}-         .... 

2.  A.sthenia. 
Exhaustion. 

CLASS  v.— Deaths  bj 

r  Violence. 

Order  One 

.—Accident  or  Negli- 

V. One.—].  Railroad  and  other  Acci- 

gence. 

dents. 
.5.  Lost  at  Sea. 

V.    One.— 1. 

Fracline.s  and  Contusions    . 

ti.  Asphyxia. 

o 

Wounds,  Unspecified  . 

iStrangnlation. 

o 

Burns  and  Scalds 

7.  Exposure. 
Cold  Water. 

4. 

Poison           .... 

Frozen. 

5. 

Drowning     .... 

Heal. 

(5 

SuiTocatioii  .... 

Lightning. 

?; 

Various         .... 

Snrgical  Operation. 

Sun  Stroke. 

Order 

Two. — Homicide. 

V.  Two.— 1.  Infanticide. 
Patricide. 
Matricide. 
Fratricide. 

Order 

Three. — Suicide. 

Filicide,  &c. 

V.    Thiee.-l. 

Wounds,  Unspecified  . 
Wounds,  Pistol  or  Gunshot . 
Wounds,  Kuife    . 

o 

Poison           .... 

3." 

Drowning     .... 

4. 

Hanging        .... 

5. 

Otherwise     .... 

1 

♦  Sec  Class  I 

Order  One— -W,  Tab.  List. 

+  See  CLnss  II,  Order  One    :i,  Sup. 

2(50  Al'PEXlHX. 


SUGGESTIONS 

CONCEKNING 

Physicians'  Certificates  of  Causes  of  Deaths. 


It  should  be  the  endeavor  to  specify  the  causes  of  death  as  definitely 
and  cori'cctl}'  as  possible.  It  is  not  unusual  to  find  a  return  of  death 
with  the  physician's  certificate  naming  the  cause  of  death  "  Paralysis," 
''Paraplegia,"  "Fits,"  "Convulsions,"  "Dropsy,"  etc.,  which  are 
merely  secondary  or  consecutive  causes,  simply  symptoms  only,  or  re- 
sults of  some  organic  lesion  or  pathological  derangement.  Sometimes 
the  alleged  cause  is  really  the  fined  cause,  as  in  a  case  of  termina- 
lion  of  life  l)y  paralysis,  but  the  cause  given  as  paralysis  is  not  the 
determining  cause.  Apoplexy,  or  some  lesion  of  the  nervous  centres, 
must  be  the  original  and  determining,  cause  of  paralysis,  paraplegia, 
hemiplegia,  etc,  and  the  determining  cause  should  be  slated  as  the  pri- 
mary in  the  return  or  certificate. 

Convulsions  are  the  symptoms  or  results  of  some  antece- 
dent or  concurrent  disease.  They  follow  meningitis  and  other 
structural  lesions  of  the  nervous  centres  :  they  also  occur  from  reflex 
derangement  or  disturbance  of  the  nervous  centres,  as,  in  children,  from 
intestinal  irritation,  or  from  inflammation,  as  in  gastritis,  enteritis,  ne- 
phritis, etc.  In  such  cases  they  may  be  contributory  to  death,  and 
perhaps,  in  rare  instances,  a  final  cause,  by  inducing  or  taking  the  form 
of  tonic  or  tetanic  spasm.  But  as  contributory,  or  as  a  final  cause,  they 
ar(j  simply  concomitant.  They  should  find  a  place  as  secondary  causes 
only  in  certificates  of  death. 

"Fits"  is  too  unmeaning  a  term  to  be  used  in  any  case. 

The  word  in  a  medical  sense  means  a  paroxysm,  a  tonic  or  clonic  si)asm, 
or  an  attack  or  succession  of  attacks  of  some  physical  or  mental  dis- 
turbance, as  "a  fit  of  apoplexy,"  "a  fit  of  melancholia,"  etc.,  and  is 
not  properly  used  as  synonymous  with  convulsions  from  any  cause.  It 
w(;iild  be  just  as  sensible  to  attribute  a  death  to  a  "paroxysm,"  an 
"occurrence"  or  an  "attack"  as  a  cause,  as  to  "fits,"  without  some 
(jualification. 

"Dropsy"  and  "Ascites"  have  been  allowed  to  stand  as 
(loiermining  causes  of  death  because  of  extended  use,  and  because  of 
the  obscurity  with  which  their  causes  in  rare  instances  are  involved. 
We  can  scarcely  conceive  of  a  dropsical  accumulation  without  antece- 
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dent  organic  or  fiinclioiial  disorder,  deiangement  of  U)e  absorbent  or 
secretory  system,  or  depravation  of  the  blood.  They  are  left  in  the 
tabular  list  with  not  a  little  reluctance.  Paralysis,  with  cause  unspeci- 
fied, is  also  left  in  the  tabular  list  for  a  like  reason,  and  with  the  samo 
doubt  of  propriety. 

It  may  be  suggested  that  it  is  sometimes  diflicult,  and  occasion- 
ally impossible,  to  ascertain  positively  the  chief  or  leading  cause  of 
death.  The  physician  last  in  attendance  may  find  several  functional  or 
structural  diseases,  the  morbid  conditions  multiple  and  complex,  and 
not  only  the  initial  derangement,  but  the  succession  of  morbid  processes, 
proximate,  consecutive  and  ultimate,  inextricably  entangled  and  lost  to 
discovery. 

The  careful  diagnostician  will,  however,  even  then  be  able  to  conceive 
the  irrohahle  leadivr/  canse,  but  whether  or  not,  he  will  be  able  at  least  to 
ascertain  the  most  prominent  and  controlling  lesion  or  func- 
tional derangement  then  existing,  and  which  may  reasonably  be 
accepted  as  the  chief  cause  of  death. 

The  preceding  remark  applies  very  properly  to  cases  of  adventitious 
diseases  which  prove  fatal,  when  occurring  in  individuals  already  suf- 
fering from  some  chronic  disease  of  slower  progress,  as  when  fatal  dys- 
entery attacks  a  consumptive  person,  or  one  having  chronic  nephritis 
dies  from  pneumonia.  The  acute  disease  occurring  independently 
of  the  chronic  disease  is  the  chief  cause  of  death,  although  the  fatal 
event  may  have  been  made  more  sure  by  the  existence  of  the  antecedent 
disease,  and  although  the  antecedent  disease  would  have  ultimately 
caused  death. 

In  attributing  deaths  to  scrofula,  tul)crculosis,  tumor,  cancer  and  other 
generic  terms,  as  causes,  the  organic  structure  or  locality  where 
the  disease  is  developed  should  always  be  given,  if  possible,  other- 
wise such  terms  are  very  indefinite. 

The  objects  desired  in  presenting  the  preceding  nomencla- 
ture of  causes  of  death,  and  the  suggestions  following,  are  to  subsei  ve 
the  purpose  of  greater  uniformity  and  precision  in  the  use  of  nosological 
terms,  and  to  promote  the  accomplishment  of  entire  definiteness,  accu- 
racy and  completeness  in  the  physician's  certificates  of  causes  of  death. 

The  State  of  Rhode  Island  has  a  leading  reputation  for  the  complete- 
ness of  its  vital  statistics  It  is  not  excelled,  if  equalled,  by  any  State 
in  the  Union.  AVith  the  exception  of  two  or  three,  there  are  no  States 
that  have  even  any  approximate  completeness  of  numbers  of  decedents, 
and  fullness  of  statements  of  fact  connected  therewitli.  It  is  hoped  that 
the  physicians  of  Khode  Island  will  feel  a  professional  and  patriotic  in- 
terest in  the  continued  elevation  of  the  reputation  of  the  Stale  as  a 
collector  of  accurate  and  comph  fe  vital  statistics. 
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The  Laws  of  Rhode  Island 

IX   RELATION    TO  THK   nEGISTRATlOX   OF 

BIRTHS,  MARRIAGES  AKD  DEATHS, 

AND  OF  DIVORCE. 
PUBLIC  STATUTES,  CHAPTER  85,  AND  PUBLIC  LAWS,  CHAPTER  747.  . 


OF   THE   REGISTR.\TION   OF   BIRTHS,    DE.\TnS    AND   MAKUIAGES. 

Section  1.  The  town  clerks  of  the  several  towns,  or  any  person  whom  the 
hoard  of  aldermen  of  any  city,  or  the  town  council  of  any  town  may  appoint 
for  that  purpose,  shall  ohtain,  chronologically  record  and  index,  as  required  by 
the  forms  prescribed  by  section  three  of  this  chapter,  all  information  concerning 
births,  marriages  and  deaths  occurring  among  the  inhabitants  of  their  respective 
towns;  and  on  or  before  the  first  Monday  in  March,  annually,  shall  make  duly 
certified  returns  thereof  lo  the  secretary  of  the  state  board  of  health,  for  the  year 
ending  on  the  thirty-first  day  of  December  next  preceding,  accompanying  the 
same  with  a  list  of  the  persons  required  by  law  to  make  returns  to  them,  who 
have  neglected  to  do  so,  and  with  such  remarks  relating  to  the  object  of  this 
chapter  as  they  may  deem  important  to  communicate. 

Sec.  2.  The  secretary  of  the  state  board  of  health  shall  receive  the  returns 
made  in  pursuance  of  the  preceding  section,  and  annually  make  a  general  abstract 
and  report  thereof,  in  form  as  prescribed  by  section  three  of  tliis  chapter,  and 
publish  not  exceeding  one  thousand  copies  thereof,  and  for  preparing,  tabulating 
and  publishing  said  annual  report  the  sum  of  five  hundred  dollars  shall  be  paid  to 
the  state  registrar.  Said  returns,  after  such  report  is  prepared,  shall  be  deposited 
in  the  ollice  of  the  secretary  of  state,  who  shall  cause  the  same  to  be  arranged, 
full  alphabetical  indices  of  all  the  names  to  be  made,  and  the  whole  to  be  bound 
in  volumes  of  convenient  size  and  carefully  preserved  in  his  olhcc. 


264  APPEXDIX. 

Sec.  3.  The  blank  forms  required  to  carr}'  out  the  provisions  of  this  chapter 
shall,  on  application,  be  furnished  by  the  secretary  of  the  state  board  of  health 
to  clcrfifymen,  physicians,  undertakers,  town  clerks,  clerks  of  meetings  of  the 
Society  of  Friends,  and  other  persons  requiring  them,  substantially  as  follows: 
The  record  of  a  birth  shall  state  the  date  and  place  of  birth,  name  and  sex  of  the 
child,  whether  born  alive  or  still-born,  the  name  aud  surname,  color,  occupation, 
residence  and  birthplace  of  the  parents,  and  the  time  of  recording,  so  far  as  the 
same  can  be  ascertained.  The  record  of  a  marriage  shall  state  the  date  of  the 
marriage,  place,  name,  residence  and  official  station  of  the  person  by  whom  mar- 
ried, names  and  surnames  of  the  parties,  age,  color,  occupation  and  residence  of 
each,  condition,  that  is,  whether  single,  widowed  or  divorced,  what  marriage, 
that  is,  whether  first,  second,  third  or  other  marriage,  the  occupation,  birthplace 
and  name  of  their  parents,  aud  the  time  of  recording,  so  far  as  the  same  can  be 
ascertained.  The  record  of  deaths  shall  state  the  date  of  death,  name  aud  sur- 
name of  the  deceased,  the  sex,  color  and  condition,  whether  single  or  married, 
age,  occupation,  place  of  death,  place  of  birth,  names  and  birthplace  of  parents, 
disease  or  cause  of  death,  and  the  time  of  recording,  so  far  as  can  be  ascertained. 

Sec.  4.  Every  meeting  of  the  Society  of  Friends,  clergyman,  and  all  others 
authorized  to  join  persons  in  marriage,  shall  make  a  faithful  recoi-d  of  every  such 
rite  performed  by  thenr,  in  manner  and  form  aforesaid,  and  return  the  same  for 
the  last  preceding  month,  on  or  before  the  second  Monday  of  every  month,  to 
the  town  clerk  of  the  town  in  which  such  rite  shall  have  been  performed  ;  and 
no  marriage  shall  be  solemnized  until  the  parlies  shall  have  signed  and  delivered 
to  the  person  about  to  solemnize  it,  or  to  the  clerk  of  a  meeting  of  the  Society  of 
Friends,  a  certificate  containing  the  information  required  for  the  record  of  a 
marriage,  as  prescribed  by  this  chapter. 

Sec.  5.  The  town  clerk  of  every  town  sliall  annually,  in  the  moiitli  of  Janu- 
ary, collect  the  information  required  by  this  chapter,  in  relation  to  all  children 
born  in  the  town  during  the  year  ending  on  the  thirty-first  day  of  December  ne.xt 
preceding. 

Sec.  6.  Whenever  any  person  shall  die,  or  any  still-born  child  shall  be  brought 
forth  in  this  state,  the  physician  attending  at  such  bringing  forth  or  last  sicUness, 
if  any  physician  so  attended,  sliall,  williin  forty-eight  hours  after  such  death  or 
bringing  forth,  leave  with  the  family,  if  any,  or  person  having  the  care  of  the 
deceased,  or  the  person  bringing  forth  such  stillborn  child,  or  give  to  the  under 
taker,  or  person  who  conducts  the  funeral,  a  (Mirlificute  stating,  in  case  of  a  dealii, 
the  name  of  the  deceased,  the  date  of  the  deatli,  and  the  disease  or  cause  of  the 
death,  and  in  case  of  the  bringing  forth  of  a  still-ljorn  child,  the  date  and  the 
cause  of  such  diilil  being  brouglil,  forlli  Hiill-born.  Provided,  iiowever,  if  the 
jthysician  last  in  attendance  sliall  not  liav(!  knowledge  of  such  death,  or  is  other- 
wise reasonal)ly  prevented  from  leaving  with  the  family  or  giving  the  undertaker 
such  certificate  within  the  time  hereinbefore  specified,  or  before  the  funeral  or 
disposal  of  the  remains  of  the  dcccastd,  he  shall,  within  five  days  after  having 
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knowledge  of  such  death  by  uotificatiou  or  otherwise,  sead  to  the  town  or  city 
clerk  or  registrar  of  the  town  or  city  in  which  such  death  occurred  a  certificate, 
statiug  the  name,  date  arid  disease  or  cause  of  death  of  such  decedent. 

Sec.  7.  Every  town  council  may  appoint  a  sullicient  number  of  persons  to 
act  as  undertakers,  removable  at  the  pleasure  of  such  council. 

Sec.  8.  No  undertaker  or  other  person  shall  conduct  a  funeral,  or  bury  or  de- 
posit in  a  tomb,  or  remove  from  this  state,  or  otherwise  dispose  of  the  remains  of 
any  deceased  person  or  still-born  child  unless  he  shall  first  obtain  the  physician's 
certificate  required  by  .section  six  of  this  chapter,  if  a  physician  was  in  attendance 
>ipon  such  person  who  has  deceased,  or  tiie  person  bringing  forth  such  still-born 
child,  and  shall  return  the  same,  together  with  his  own  certificate  of  the  infor- 
mation required  by  section  three  of  this  chapter,  to  the  town  clerk  of  the  town 
where  suc-ii  death  or  bringing  forth  took  place.  Provided,  however,  that  in  such 
towns  as  alhnv  the  burial  or  removal  of  the  bodies  of  deceased  persons  without 
a  permit  from  the  town  clerk,  and  the  undertaker  or  other  person  who  has  charge 
of  the  disposal  of  the  remains  of  the  deceased  person  is  unable  to  obtain  the  said 
physician's  certificate,  after  reasonable  attempts  therefor  before  the  burial  or  re- 
moval of  the  said  remains,  then  the  said  undertaker  or  other  person  shall  make 
his  return  as  required  by  section  three  of  this  chapter,  including  the  cause  of  death 
and  the  name  of  the  physician  last  in  attendance  upon  the  deceased,  immediately 
to  the  town  or  city  clerk  or  registrar  of  the  town  or  city  in  which  the  death 
occurred.  lie  shall,  also,  within  two  days  thereafter,  notify  the  physician  last  in 
attendance  upon  the  deceased  person  of  the  name  and  date  of  death  of  the  same. 

Sec.  9.  Any  town  may  make  ordinances  more  effectually  to  attain  the  objects 
herein  contemplated. 

Sec.  10.  The  town  clerks,  or  persons  appointed  as  aforesaid,  shall  receive  for 
each  record  of  a  death  made  and  returned  as  required  by  law,  and  for  each  record 
of  a  marriage  made  and  returned  as  required  by  law,  twenty  cents,  to  be  paid  to 
them  out  of  their  respective  town  treasuries:  Profided.  that  the  yearly  compen- 
sation to  be  paid  out  of  the  town  treasury  as  aforesaid,  to  any  one  town  clerk  or 
person  appointed  as  aforesaid,  who  shall  perform  the  duties  prescribed  bj'  this 
chapter,  shall  not  be  less  than  five  dollars.  Undertakers  and  others  making  re- 
turns of  deaths  as  required  by  sections  six  and  eight  of  this  chapter,  shall  receive 
for  each  full  report  of  a  death  made  to  the  town  clerk  five  cents  in  the  cities  of 
Providence  and  Newport,  and  ten  cents  in  the  other  towns  of  the  state. 

Sec.  11.  Every  clergyman,  physician,  undertaker,  town  clerk,  clerk  of  any 
meeting  of  the  Society  of  Friends,  or  other  person  who  shall  wilfully  or  unreason- 
ably neglect  or  refuse  to  perform  any  of  the  duties  imposed  on  or  required  of 
him  by  this  chapter,  shall  be  fined  not  exceeding  twenty  dollars  nor  less  than  two 
dollars  for  each  offence,  one-half  thereof  to  the  use  of  the  town  in  which  the 
offence  shall  occur,  and  one-half  thereof  to  the  use  of  the  person  who  shall  com- 
plain of  the  same. 

Sec.  12.     Every  clergyman,  physician,  coroner,  undertaker,  medical  examiner, 
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or  clerk  of  auy  meetiug  of  the  Society  of  Frieuds,  shall  cause  his  uame,  vosidence 
and  post  office  address  to  be  recorded  iu  the  towu  clerk's  office  of  the  town  where 
he  resides. 

Sec.  13.  No  letters  of  admiuistratiou  or  letters  testamentary  shall  be  granted 
by  any  court  of  probate,  upon  the  estate  of  auy  person,  until  the  death  of  such 
person,  or  the  facts  from  which  the  same  is  presumed,  shall  be  duly  certified,  as 
near  as  may  be,  to  the  towu  clerk,  in  order  that  the  same  may  be  duly  registered 
according  to  the  provisions  of  this  chapter. 

Sec.  14.  The  town  clerks  of  the  several  towus,  the  city  clerk  of  the  city  of 
Newport,  and  the  city  registrar  of  the  city  of  Providence,  shall  have  the  custody 
of  all  records  of  births,  deaths  and  marriages  of  their  respective  towus,  whether 
made  under  the  statutes  now  in  force  or  auy  former  statute,  and  a  cerliticale  signed 
by  them,  certifying  that  any  written  or  printed  statement  of  auy  marriage,  birth 
or  death  is  a  true  copy  of  tiie  record  iu  their  custody,  shall  be  admitted  as  evi- 
dence of  such  marriage,  birth  or  death. 

Sec.  15.  Births,  marriages  and  deaths  of  uou-resideuls  shall  be  distinguished 
from  those  of  residents,  in  the  returns,  by  beiug  arranged  separately. 

Sec.  16.  The  seci-etary  of  the  state  board  of  health  may,  from  time  to  time, 
vary  the  forms  of  returus,  and  require  such  additional  information  as  he  may 
consider  necessary  to  accomplish  the  object  of  this  chapter. 

Sec.  17.  The  town  clerks  or  other  officers  appointed  under  this  chapter  to  col- 
lect, record  and  return  the  births  in  the  several  towns,  shall  receive  fees  therefor 
as  follows:  For  making  record  aud  return  of  these  facts  as  required  by  law, 
twenty  cents  each  for  the  first  fifty  entries  in  each  calendar  year,  and  ten  cents 
each  for  each  subsequent  entry  and  return  ;  to  be  paid  by  the  town  iu  which  the 
birth  is  recorded. 

Sec.  18.  The  towu  clerks  of  the  several  towus,  or  other  persons  appointed 
under  this  chapter  to  collect  the  births  in  the  several  towns,  siialj  auuually  iu  the 
month  of  January  collect  the  facts  concerning  the  births  within  tlicir  respective 
towns,  required  by  this  chapter ;  and  shall,  so  far  as  practicable,  at  tiie  same 
time,  collect  the  census  of  all  persons  between  the  ages  of  live  aud  (ifteeu  years 
inclusive,  as  provided  by  chapter  fifty ;  aud  shall  receive  tliercfor  sueli  compeu- 
salion  as  the  town  council  or  the  board  of  aldermen  of  their  respeclivc  towns  or 
cities  shall  determine :  Provided,  that  the  city  of  Providence  shall  be  exempt  from 
so  much  of  the  provisions  of  this  section  as  relates  to  the  collection  of  the  statistics 
i)l  births. 

Sec.  I'J.  Hlauks  for  the  foregoing  purposes  shall  be  furnislied,  on  ai)|)iication 
therefor,  on  or  before  the  first  day  of  December  in  the  year  preceding,  by  the  state 
board  of  health  for  the  collection  of  births,  aud  by  the  (uMumissioner  (jf  |)ul)ii(; 
schools  frjr  the  census  aforesaid. 

Sec.  20.  The  person  or  persons  who  shall  discharge  tin;  duties  rcrpiired  by 
section  eighteen  of  this  chapter,   if  ullier  liiuu   llie  town  elerii,  sli;ill  make  full 
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return  thereof  to  the  towa  clerk  of  his  or  their  town,  on  or  before  the  tenth  day 
of  February  next  following. 

Sec.  21.  The  returns  required  to  be  made  by  clerks  of  the  supreme  court,  in 
relation  to  divorces,  to  the  secretary  of  the  state  board  of  health,  or  a  prepared 
abstract  tliereof,  shall  be  published  in  tlie  annual  report  on  the  births,  marriages 
and  deaths  in  the  state. 


CHAPTER  12(53,  PUBLIC  LAWS. 

[Passed  May  4,  1894] 

AN   ACT   IN   AMENDMENT   AND   IN   ADDITION   TO   CIIAPTKIl   85   OF   TIIK   PUBLIC 
STATUTES,   "op  UEGISTKATION  OF  BIUTIIS,   MAKRIAGF.S  AND  DEATHS." 

It  is  enacted  hi/  the  General  Assembly  as  follows  : 

Section  1.  Section  17  of  Chapter  85  of  the  Public  Statutes  is  hereby  amended 
so  as  to  read  as  follows  : 

"Sec.  17.  The  town  clerks  or  other  ofBcers  appointed  under  this  chapter  to 
collect,  record  and  return  the  births  in  the  several  cities  and  towns,  shall  receive 
fees  therefor  as  follows  :  For  making  record  and  return  of  these  facts  as  required 
by  law,  twenty  cents  for  each  entry  and  return  ;  to  be  paid  by  the  city  or  town 
in  which  the  birth  is  recorded." 

Sec.  2.  The  clerk  or  registrar  of  each  town  and  city  shall  on  the  first  day  of 
each  and  every  month  make  a  certified  copy  of  all  births,  marriages  and  deaths 
recorded  in  the  books  of  said  town  or  city  during  the  previous  month,  whenever 
the  parents  of  the  child  born,  or  the  bride  or  the  groom,  or  the  deceased  person, 
were  resident  in  any  other  town  or  city  in  this  State  or  in  any  other  state  at  the 
time  of  said  birth,  marriage  or  death  ;  and  shall  transmit  such  certified  copies  to 
the  clerk  or  registrar  of  the  town,  city  or  state  in  which  such  parents  of  the  child 
born,  the  bride  or  the  groom,  or  the  deceased,  were  resident  at  the  time  of  said 
birth,  marriage  or  death,  slating  in  case  of  a  birth,  the  name  of  the  street  and 
number  of  the  house,  if  any,  where  such  parents  resided,  the  place  of  birth  of 
such  parents  and  the  maiden  name  of  the  mother,  whenever  the  same  can  be 
ascertained  ;  and  the  clerk  or  registrar  so  receiving  such  certified  copies  shall 
record  the  same  in  the  books  kept  for  recording  births,  marriages  and  deaths. 
Such  certified  copies  shall  be  made  upon  blanks  to  be  furnished  for  that  purpose 
by  the  secretary  of  the  state  board  of  health. 

Sec.  3.     This  act  shall  take  effect  upon  its  passage. 
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SYNOPSIS   OF   THE   LAW   OF   IMARRIAGE. 


CHAPTER  16;J,  PUBLIC  STATUTES. 

Sections  1.  2  and  3  show  what  kindred  persons  cannot  marry,  and  declare 
marriages  wilhin  prohibited  degrees  null  and  void. 

Section  4  makes  an  exception  in  favor  of  Jews,  within  the  degrees  of  affinity 
or  consanguinitj'  allowed  by  their  religion. 

Section  5  declares  the  marriage  of  persons  having  a  husband  or  wife  living, 
and  of  idiots  and  of  lunatics,  absolutely  void. 

Sec.  6.  "  Anj'  ordained  minister  or  elder  of  any  religious  denomination,  who 
shall  be  domiciled  in  this  state,  and  either  justice  of  the  supreme  court,  may  join 
persons  in  marriage  in  any  town  in  the  state.  (It  will  be  seen  that  clergymen 
from  other  states  cannot  lawpcllt  solemnize  marriages  in  Rhode  Island.) 

Sec.  8.  Wardens  in  the  town  of  New  Shoreham  may  join  persons  in  marriage 
in  said  town. 

Section  9  provides  that  no  minister,  elder,  magistrate  or  warden  shall  join  per- 
sons in  marriage,  unless  such  persons,  if  residents  of  this  state,  shall  first 
present  (to  the  clergyman  or  other  person  officiating)  a  certificate  properly  exe- 
cuted and  signed  by  the  town  or  city  clerk  or  city  registrar  of  the  town  or  city  in 
which  EACH  of  such  persons  shall  RESPECTIVELY  reside,  and 
if  not  residents  of  this  state,  then  from  the  town  or  citj^  clerk  or  registrar 
of  the  town  or  city  in  icMch  the  marriage  shall  be  solemnized,  to  the  effect  that  the 
said  town  or  city  clerk  or  registrar  has  duly  recorded  the  intention  of  mar- 
riage between  the  parties  named  in  the  certificate,  the  said  certificate  also  setting 
forth  the  names  and  surnames  of  llie  parties,  the  age,  color,  occupation,  birthplace 
and  residence  of  each,  whether  either  or  both  have  been  before  married,  and,  if 
before  married,  whether  the  marriage  intended  is  the  first,  second,  third  or  other 
marriage,  and  also  whether  the  condition  of  either  or  both  persons  previously 
married  is  tliat  of  a  divorced  person,  and  the  names,  occupation  and  birthplace  of 
each  of  their  parents;  and  no  town  or  city  clerk  or  city  registrar  shall  issue  such 
certificate  to  any  minor  person  under  guardianship,  unless  the  consent  in  writing 
of  the  parent  or  guardian  shall  have  first  been  obtained  thereto:  provided,  how- 
ever, such  certificate  may  be  issued  to  a  female  over  eighteen  years  of  age,  who 
has  no  parent  or  guardian  living  in  the  United  States.  (The  legal  niiiiorily  of 
Ijoth  sexes  terminates  at  the  age  of  twenty-one.) 

Section  10  piovides  that  every  Society  of  Friends,  and  every  persun  aulliorized 
to  join  persons  in  marriage,  shall  certify  n\»n\  the  certificate  required  in  section 
nine  of  this  chapter  the  time  when  and  the  jdacc  where  the  marriagct  shall  have  been 
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solemnized  by  him,  and  shall  on  or  before  the  second  Monday  of  every  month,  return 
the  certificate  of  every  marriage  solemnized  by  him  during  tbe  last  preceding 
month  to  the  clerk  o?'  registrar  of  the  town  or  city  in  whirh  such  rite  nhaU  have 
been  -performed. 

Section  11  forbids  the  solemnization  of  the  marriage  ceremony,  by  any  person, 
when  lawful  objection  is  made  thereto  in  writing,  until  such  lawful  objection  be 
removed. 

Sections  12  and  13  provide  that  any  person  who  shall  join  persons  in  marriage 
without  first  receiving  the  certificate  required  in  section  nine  of  this  chapter,  or 
otherwise  contrary  to  or  in  violation  of  chapter  163  of  the  Public  Statutes,  .shall 
be  imprisoned  not  exceeding  six  months,  or  fined  not  exceeding  one  thousand 
dollars. 

Section  14  provides  that  all  peksons  married  without  duly  proceeding  as  re 
quired  by  chapter  163,  shall  be  fined  not  exceeding  fifty  dollars. 

Sec.  15.  The  solemnization  of  marriage  shall  be  in  the  presence  of  two  wit- 
nesses at  least,  besides  the  minister,  elder  or  magistrate  officiating. 

Section  16  relates  to  marriage  among  Quakers  or  Friends,  and  among  Jews, 
making  them  valid  if  in  accordance  with  the  forms,  rites  and  ceremonies  of  the 
same  respectively. 

Section  17  provides  that  at  least  one  of  the  parlies  to  any  marriage  solemnized 
according  to  the  manner  and  form  of  the  Society  of  Friends,  or  rites  and  cere- 
monies of  the  Jewish  religion  shall,  before  the  celebration  thereof,  sign  and  de- 
liver to  the  town  or  city  clerk  or  city  registrar  of  the  town  or  city  in  which  such 
marriage  is  solemnized,  the  certificate  required  in  section  nine. 


CHAPTER  167. 
OF  DIVORCE. 


Section  1.  Divorces  from  the  bond  of  marriage  shall  be  decreed  in  case  of 
any  marriage  originally  void  or  voidable  by  law,  and  in  case  either  party  is  for 
crime  deemed  to  be  or  treated  as  if  civilly  dead,  or,  from  absence  or  other  cir- 
cumstances, may  be  presumed  to  be  naturally  dead. 

Sec.  2.  Divorces  shall  be  decreed  for  impotcncy,  adultery,  extreme  cruelty, 
willful  desertion  for  five  years  of  either  of  the  parties,  or  for  such  desertion  for  a 
shorter  period  of  time  in  the  dit^cretion  of  the  ci>urt,  for  continiu'd  drunkenness, 
for  neglect  or  refusal  on  the  part  of  the  husband,  being  of  sutlicient  ability,  to 
prt)vide  necessaries  for  the  subsistence  of  his  wife;  and  for  any  other  gross  mis- 
behavior and  wickedness  in  either  of  the  parties,  repugnant  to  and  in  violation  of 
the  mnrriai^^e  covenant. 
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Sec.  3.  Whenever  it  shall  appear  that  the  abseuce.  adultery,  cruelty,  desertion 
or  other  cause  of  complaint,  as  aforesaid,  was  committed  or  occasioned  by  the 
collusion  of  the  parties,  and  done  and  contrived  with  an  intention  to  procure  a 
divorce,  in  such  case  no  divorce  shall  be  decreed. 

Sec.  4.  Whenever  a  divorce  shall  be  had  for  the  causes  of  allinity,  consau- 
guinitj^  impotency,  idiocy,  lunacy  or  crime  of  either  of  the  parties,  the  wife  shall 
have  restored  to  her  all  her  lands,  tenements  and  hereditaments;  and  a  judgment 
may  be  passed  for  a  restoration  to  her  of  all  or  such  part  of  the  personal  estate 
specifically,  or  the  value  thereof,  which  has  come  to  the  husband's  hands  by  virtue 
of  the  marriage,  as  the  court  from  the  circumstances  of  the  case  shall  deem 
equitable. 

Sec.  d.  Whenever  the  divorce  shall  be  occasioned  b^-  adultery,  or  other  of  the 
causes  aforesaid,  done  or  committed  on  the  part  of  the  wife,  the  husband  shall 
hold  the  personal  estate  not  secured  to  her  by  law,  forever,  and  her  real  estate  not 
secured  to  her  by^aw  during  his  natural  life,  in  case  they  have  had  issue  born 
alive  of  her  l)ody  during  the  marriage,  otherwise  during  her  natural  life  only,  if 
lie  shall  survive  her. 

Sec.  G.  The  court  may,  in  .such  ca.se,  allow  the  wife  for  her  subsistence  so 
much  of  her  real  and  personal  estate  as  they  shall  deem  necessary  or  proper. 

Sec.  7.  Whenever  a  divorce  is  granted  for  adultery,  or  crime  on  the  part  of  the 
husband,  Ihe  wife  shall  be  entitled  to  dower  in  the  same  manner  as  if  he  were  dead, 
unless  the  court  shall  decree  alimony,  chargeable  upon  the  estate  of  the  husband, 
instead  of  such  dower. 

Sec.  8.  Whenever  a  divorce  shall  i)e  had  for  adultery,  or  for  any  of  the  causes 
aforesaid,  done  or  committed  on  the  part  of  the  husband,  the  wife  shall  continue 
to  hold  all  her  property,  real  and  personal,  secured  to  her  by  law,  free  from  any 
right  in  or  conliol  over  her  disposition  of  the  same,  either  during  her  life  or  at 
her  death  ;  and,  if  there  be  uo  issue  living,  shall  be  restored  to  all  other  her  lands, 
tenements  and  hereditaments,  if  any  there  be. 

Skc.  9.  In  such  case  the  wife  shall  also  be*allowed  out  of  the  real  or  personal 
estate  of  the  husband,  or  out  of  both,  such  alimony  as  the  court  shall  think  rea- 
.sonable,  not  exceeding  the  use  of  one  moiety  of  his  real  estate,  during  the  life  of 
the  wife,  and  the  property  of  one  lialf  of  his  personal  estate,  having  regard  to  Ihfe 
personal  property  that  came  to  the  husband  by  the  marriage,  and  his  ability. 

Sec.  10.  If  there  be  issue  living  at  the  time  of  the  divorce,  the  court,  with 
regard  to  ordering  restoration  to  the  wile  of  Huch  of  her  lands,  tenements  or  here- 
ditaments, if  any,  as  may  not  be  secured  to  her  by  law,  and  in  regard  to  the  amount 
of  alimony  to  be  allowed  her  out  of  the  property  of  the  husband,  may  do  as  they 
shall  judge  the  circumstances  of  the  case  may  require. 

Sec.  11.  Divorces  from  bed,  board,  and  future  cohabitation,  until  the  parties 
be  reconciled,  may  be  granted  for  any  of  the  causes  for  which  by  law  a  divorce 
from  the  bond  of  marriage  may  be  decreed,  and  for  such  other  causes  as  may  seem 
to  require  Ilir;  same. 
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Sec.  12.  In  case  oi"  such  divorce,  the  court  may  assign  to  the  petitioner  a  sep- 
arate maintenance  out  of  the  estate  or  property,  of  the  husband  or  wife,  as  the 
case  may  be,  in  such  manner  and  of  such  amount  as  they  may  think  necessary  or 
proper. 

Sec.  13.  Every  petiliou  shall  be  signed  by  the  petitioner,  if  of  sound  mind 
and  of  legal  age  to  consent  to  marriage,  otherwise  upon  application  to  the  court, 
and  after  notice  to  the  party  in  whose  name  the  petition  shall  be  filed,  the  court 
may  allow  such  petition  to  be  signed  by  a  guardian  or  next  friend. 

Sec.  14.  All  jurisdiction  over  divorce,  alimony,  separate  maintenance,  or  the 
custody,  education,  and  support  of  the  children  of  persons  divorced  or  petition- 
ing for  a  divorce,  is  vested  in  the  supreme  court. 

Sec.  15.  Said  court  shall  have  no  cognizance  of  or  jurisdiction  over  aay  peti- 
tion for  ihe  same,  or  either  of  the  same,  unless  the  petitioner  shall,  at  the  time  of 
preferring  such  petition,  be  a  domiciled  inhabitant  of  this  state,  and  have  resided 
therein  for  the  period  of  one  year,  next  before  the  preferring  of  such  petition. 

Sec.  1G.  All  such  petitions  shall  be  filed,  heard  and  tried  in  the  county  in 
which  the  petitioner  shall  reside. 

Sec.  17.  The  said  court  may,  bj'  general  rule  or  otherwise,  prescribe  the  notice 
to  be  given,  within  or  without  the  state,  on  such  petitions,  and  may  issue  such 
process  as  may  be  necessary  to  carry  into  effect  all  powers  conferred  upon  them 
in  relation  to  the  same. 

Sections  18,  19  and  20  contain  provisions  in  relation  to  citations  to  adverse 
party  residing  without  the  state,  or  in  parts  unknown. 

Sec.  21.  Whenever  any  citation,  issued  under  the  provisions  of  this  chapter, 
shall  be  served  by  a  disinterested  person,  such  person  shall  return  the  same,  hav- 
ing made  oath  thereon  of  the  place  where,  the  time  Avhen,  and  the  manner  in 
which  he  shall  have  made  service  of  the  said  citations. 

Sectfon  22  provides  for  giving  and  ensuring  proper  and  sufficient  notice  to 
the  adverse  party. 

Sec.  23.  The  said  court  is  empowered  to  regulate  the  custody,  and  provide 
for  the  education,  maintenance  and  support  of  the  children  of  all  persons  by 
them  divorced  or  petitioning  for  a  divorce,  and  of  all  persons  to  whom  a  separate 
maintenance  may  be  granted,  or  who  may  petition  for  the  same;  to  make  such 
allowance  to  the  wife,  out  of  the  estate  of  her  husband,  for  the  purpose  of  en- 
abling her  to  prosecute  or  defend  against  an}'  such  petition  for  divorce  or  separate 
maintenance,  in  base  she  has  no  property  of  her  own  available  for  such  purposes, 
as  they  may  think  reasonable  and  proper  ;  and  to  make  all  necessary  orders  ai\d 
decrees  concerning  the  same,  and  the  same  at  any  time  to  alter,  amend  and  annul 
for  sufficient  cause,  after  notice  to  the  parties  interested  therein. 

Sec.  24.  The  said  court  may  authorize  a  married  woman  to  whom  a  divorce 
from  the  bond  of  marriage  is  decreed  to  change  her  name,  with  the  same  rights 
and  liabilities  as  if  her  name  had  not  been  changed. 
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Sec.  25.  After  the  filing  aud  during  tlie  pendency  of  any  petition  under  this 
chapter,  the  supreme  court  may,  as  in  cquit3^  make  such  interlocutory  decrees, 
or  grant  such  temporary-  injunctions  as  may  be  necessary,  until  a  hearing  can  be 
Jiad  before  the  court. 


CHAPTER    198. 
OF  DIVORCES. 


Sectiox  5.  The  clerks  of  the  supreme  courts  in  the  several  counties  shall 
make  returns  to  the  secretary  of  the  state  board  of  health,  on  or  before  the  first 
day  of  March  in  each  and  every  year,  for  the  year  ending  on  the  thirty-first  day 
of  December  preceding,  of  all  the  applications  for  divorce,  showing  the  number, 
the  number  granted,  and  the  causes  which  are  given  for  the  application,  but. 
without  the  names  of  the  parties,  in  accordance  with  the  blanks  which  shall  be 
furnished  them  by  the  secretary  of  the  state  board  of  health. 
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